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Making Malleables Under Modern Conditions 


Description of the Plant of the Danville Malleable Iron Co., 
Which is Equipped With Many Special Labor-Saving Devices 


MALLEABLE 


foundry in 
which unusual 
thought has 
been given to the in- 
stallation and employ- 


ment of labor-saving de- 
vices recently has been 
completed at Danville, 
Ill, by the Danville 
Malleable Iron Co. The 
equipment of the shop 
includes many — special 
appliances for econom- 
ically transferring ma- 
terials; the furnace 
charges and much of the 
hot iron are handled by 
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electric mono- rail 
hoist. and in the anneal- 


an 


ing room is a specially- 
designed, electric-driven 
machine for 
the soft 


the material 


separating 
castings from 
in which 
they are packed. Guess- 
work is eliminated from 


the melting and anneal- 


ing operations by the 
employment of a_pos- 
itive induced draft fan 


on the air furnaces and 
a recording 
on the annealing 
naces. The 


Malleable 


pyrometer 
fur- 
Danville 

Iron Co. 
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AIR FURNACES z 
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concentrates its efforts on the pro- 
duction of light hardware specialties 
and the average weight of the castings 
is not over one pound. The shop is 
equipped with two 18-ton air furnaces 
which give a capacity 
over 40 tons of good castings per day. 
The plant is situated near the junc- 
tion of several railroads entering the 
city, and this permits convenient 
switching arangements' with three 
trunk including the Chicago & 
Eastern Illinois, the Big Four 
and the Wabash railway. 


maximum of 


lines, 
system 
These roads 


tap the pig iron producing districts 
of southern Ohio and Lake Erie, 
and also the coal mining regions 
of Pennsylvania, thus furnishing 
excellent facilities for procuring 
raw material; at the same time 
the plant enjoys most desirable 


shipping facilities over direct lines 
which radiate from Danville 
throughout Illinois and Indiana. 


The buildings have a total floor 
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molding room is said to clear itself of 
smoke much more rapidly with this 
type of sash than with the outswing- 
ing style. . 

A general plan of the plant is shown 
in Fig. 10. The main building is 400 
feet in length and 70 feet, 9 inches in 
width. The core room occupies 24 
of the north end, making the 
floor 376 feet x 70 feet, 9 
The net molding floor area 
is approximately 22;120 feet. 
A two-story long 


feet 
molding 
inches. 
square 
95 feet 
and 48 feet wide, adjoining the south 


structure, 


end of the molding room contains the 
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FIG. 7—-SHAKER FOR SEPARATING PACKING FROM 
FIG. 6—TRANSFER BRIDGE CARRYING A CHARGE OF FIG. 8—ONE OF 
COAL 

area of 70,000 square feet. Fireproof hard iron cleaning department, pat- 
concrete and steel construction with tern shop, wash room, pattern stor- 
steel sash and ribbed glass are em- age and office. The annealing build- 
ployed. In contrast with the usual ing, which is located south of the 
low ceilings encountered in malleable main building is 100 feet long and 81 
shops, the eaves of the main building feet wide; it adjoins the shipping 
are 15 feet above the floor line, sur- room, which is 96 x 63 feet. The lat- 
mounted by a large monitor reaching ter building contains the soft iron 
to a height of 32 feet. This form of tumbling mills. At the center of the 
construction gives a light, airy shop, main building, opposite the furnaces, 
free from smoke and gases. The sash is an extension 62 x 40 feet utilized 
in the monitor is hinged at the top for assembling the furnace charges. 
and swings inwardly and when open A standard gage track traverses the 
tends to make a flue for the exit of east side of the foundry yard. All of 


smoke and gases which accumu- 
The 


the 
late during the pouring process. 





the between this track and the 


east wall of the main building is util- 


space 





87 


ized for coal and iron storage, as indi- 
cated in Fig. 9. 

When business reaches the 
point where additional capacity is re- 
quired, it can be obtained by adding 
another molding room and 
In 
this case the hard iron cleaning and 
annealing buildings will be extended 
westward by knocking out the pres- 


the 


west of 
parallel to the present structure. 


ent temporary ends and adding to 
the existing structures. In order to 
provide ample room for this expan- 


sion, the power plant has been placed 


several hundred feet west of the 
foundry buildings. Eventually all 
of the space between the present 


structures and the power station 


will be under roof. The air fur- 
with the 
situated in 


the molding room. 


naces, Fig. 1, 
heat 


center 


together 
boiler, are 
ot 


waste 
the 
The furnaces are spaced on 21-foot 
centers and are approximately 32 
feet in length and 8 feet in width 
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ANNEALED CASTINGS 


THE BUNGS WHICH CONSISTS ONLY 
OF THREE CASTINGS 
overall. They have a maximum ca- 


pacity of 18 tons per heat. The foun- 


dations are solid concrete, in which 
the buckstays are embedded. The 
side plates are cast iron, 1% inches 
in thickness. The bottoms are built- 
up solid of crushed slag and ground 
fire brick with a top dressing of silica 
sand. The side walls are 18 inches 
thick and the loss of heat by radia- 
tion is reduced to a minimum. The 
walls are so constructed that the 
necessary repairs can be made con- 


veniently and quickly. The bungs are 
and effective 


of only three 


simple in construction 


consisting 


in design, 
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the frame and two 
bung ends. This construction is clear- 
ly indicated in Fig. 8 The 
frame is a T-section reinforced with 
a heavy bulb flange at each end. The 
bricks clamped securely 
the end pieces by the means of ad- 
justing brick 
13x 44x3x 2% inches are utilized 


castings, bung 


bung 


are between 


screws. Tapered fire 
and, although each bung weighs about 
900 pounds, they can be handled eas- 


ily in groups by the mono-rail trolley. 


Fach furnace is with four 
the bridge 
The blast 


motor-driven 


provided 
introduced 
in the 


tuy,eres over 


wall usual manner. 


is furnished by two 
hlowers located on an overhead plat- 
form near the furnaces. 

An induced draft situated be- 
tween the boiler outlet and the chim- 
the un- 


usual features of this installation. The 


fan 


ney constitutes one of most 











FIG. 9 — DOUBLE TRACK 
fan is said to do away with many of 
the uncertainties connected with air 
furnace operation. It makes it possi- 
ble to regulate the volume of air pass- 
ing through the furnace as well as 
the pressure and insures a constant 
draft at all times regardless of at- 
mospheric conditions. Where natural 
draft is used, it is a well known fact 
that the weather has considerable in- 
fiuence on the operation of the fur- 
nace. The induced draft fan makes 
it possible to control all of the ele- 
ments entering into the combustion 
within the furnace and, therefore, re- 
duces the loss due to spoiled heats to 
Tests with a radiation 
indicated that the 


a minimum. 


pyrometer have 


TELPHER 











a 


4 


FS 


SHAKER 


| 
| 





ANNEALING 
BUILDING 


Gy 


100+j0 




















WASH 
BRASS 
FOUNDRY Bei <3 


DUST 
{xD-Jarresrer 














TCRUCIBLE 


MOLDING 
FURNACE OLDING 


O: TACK 
+ 











L 


Mi 





SRINOERD 

' " 
——48 0 

TRIMMING 
ROOM 











oon 
HS 
HARD IRON 


Eccmase Gm Gn ae a cn ed on we dele 



































FIG, 10—GENERAL 


LAYOUT O! 


THY 


UNNI 


ANY 





1. PHER 


THY 


March, 


1914 


TAE FOUNDRY 








at 
2 


ATI IN tn Fee tO mc 











WNNING OVER THE COAL STORAGE YARD 


iron at the spout has a temperature 
of 2,500 degrees Fahr., and that the 
temperature within the furnace just 
previous to pouring is 3,000 degrees. 
The ratio of coal to 
melted one to when melting 
capacity heats and approximately one 


burned iron 


is four 
melting nine-ton heats. 
draft apparatus, which 
the Fuel 
Co., Matteawan, N. Y., 
includes an 8-foot fan, direct-connect- 
ed to a vertical, high pressure steam 
The details of installa- 
tion are clearly shown Fig. 3. 
The Wickes water tube, 
waste heat rated at 400 
horsepower pounds steam 


to three when 
The induced 
was. furnished 


by Green 


Economizer 


engine. this 
in 

vertical, 
boiler is 
with 150 





pressure. The boiler has a_ steel 
plate shell instead of the more cus- 
tomary brick setting. The feed water 


is forced into the boiler by a double 
acting steam pump and in addition a 
2%4-inch locomotive type injector has 


It 


evaporates 


been installed for emergencies. is 
the 
water per pound of coal 


full load 


gene- 


that boiler 
of 
the 


Sufficient 


estimated 
5 pounds 
furnace under 


fired into 


conditions. steam is 
rated to provide all of the power and 
heat throughout 


A high pressure 


necessary the plant. 


steam beader leads 


from .the boiler to the power house 


about 700 feet distant. 
Figs. 4 and 5 show clearly the 
process of charging the air furnaces 





with the electric mono-rail hoist. 
The hoist or telpher has a lifting 
capacity of two tons, and was fur- 


nished by the Shepard Electric Crane 
& Hoist Co., Montour Falls, N. Y. 
The coal and pig iron storage yards 
cutside the are covered 
throughout their length by two I-beam 
runways Figs. 9 and 
10. An two-ton 
fer bridge 40-foot 
the bay 


building 


as indicated in 


electric-driven trans- 


with a span cov- 


furnace and 


Another 


ers charging 


floor. I-beam runway ex- 


tends the full length of the molding 


room. The transfer bridge is shown 
in Fig. 6. Coal for the furnace is 
handled in heavy steel buckets, Fig. 
6, which are provided with small 
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bungs as shown in Fig. 4, and is also 


provided with a grappling iron for 
handling hot slag. With this appa- 
ratus, the furnace can be charged 
with a 16-ton heat, closed and ready 
for blast in 15 minutes, employing 
only the services of the crane oper- 
ator and two furnace men. This 


method of charging also has the ad- 
vantage of saving a great deal of the 


served by a bull ladle of 1,000 pounds 


capacity. 
the telpher and supplies 
end 


in 


the 


This 


north 


ladle handled 
all of 


shop. 


is 


of the 


by 


floors 
After 


the pouring operation, the castings are 


dumped 
sprues 


in 
and 


the 
gates 


wheres 
knocked 


gangway 
are 


the 
off. 


Such bad castings as can be detected 


are 


floor 


left in 


and the 


front 


sood 


each 
castings 


of 


are 


molder’s 


de- 
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FIG. 11—GENERAL VIEW OF ANNEALING FURNACES 
wheels or casters so they may be eas- heat lost by radiation when charging livered to the hard iron milling room. 
ily rolled around on the floor. The by hand. {he molding practice presents no 
buckets are of -1% tons capacity. The The melted iron is carried from unusual features. The molders work 
pig iron and sprues are charged in the furnace in the usual manner in smal! at benches or machines and each 
\'%4-ton dumping buckets, Fig. 5. hand ladles with the exception of the molder’s station is separated from the 
The telpher is used for removing north end of the foundry, which is others by a 4-inch concrete wall four 


feet high and approximately 6 feet 
long. The walls are spaced 8 feet 
apart. The bench floors are provided 


with cast iron benches, electric lights 
and shelves for holding small tools. 
A portion of the floors are equipped 
with Arcade power squeezers_ for 
plate patterns. This 
scheme provides for the employment 
of 100 molders with a varying capa- 
city according to the of 
produced. The molding and core sand 
is stored under cover at the north 
end of the foundry, and may be dis- 
tributed by means of the I-beam trol- 
ley. 

The core room at the north end of 
the shop is 24 feet. wide and 70 feet, 


molding large 


class work 


9 inches in length. It is equipped 
with benches and with a sectional, 
coke-burning shelf oven, Fig. 14. 
Each of the four sections contains 
six shelves or drawers varying from 
10 to 6 inches in height. The sec- 


tions are separated by partition walls 
and the heat in each one may be reg- 
ulated independently. The cores 
distributed throughout the foundry in 
truckloads by means of the traveling 
electric hoist. 

The cleaning room 
equipped with a battery of ten 40 x 
301%4-inch Sly tumbling mills driven 
through a line shaft and gearing by a 
30-horsepower General Electric mo- 
Each tumbler is provided with a 
friction clutch so that it may be stop- 


are 


hard iron is 


tor. 
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FIG. 13—SLY TUMBLING MILLS IN SOFT CLEANING 


ped and started individually. An et- 
ficient exhaust system draws the dust 
out of the tumblers and keeps the 
cleaning room clear. The dust col- 
lecting equipment is located just out- 
side of the building, and is operated 
by a 10-horsepower motor direct-con- 
nected to an exhaust fan. The _ rap- 
ping device for loosening the dust 
from the cloth screens is actuated by 
a system of gearing connected to the 
motor. After being cleaned, the hard 
castings are advanced to the trim- 
which is 24 x 70 feet, 
where they are trimmed, counted and 
inspected. Suitable grinding equip- 
ment is located in this department. 
From the trimming room, the castings 


‘ming room, 


are transferred to the annealing room, 
where they are deposited in front of 
the ovens in piles, as shown in Fig. 
11. Before being packed in the an- 
nealing pots, they are subjected to 
another inspection and count. 

Four annealing ovens with a ca- 
pacity of 30 tons each have been in- 
stalled. The fire box is located in a 
rear corner of each oven, the firing 
being done from behind as indicated 
in Fig. 12. The ovens are each 25 
feet long, 15 feet wide and 8 feet 
high inside to the center of the arch. 
The springing line of the arch is 5 
feet from the floor. Enough coal is 
stored in the firing alley to last 24 
hours. The coal is obtained from 
the south end of the coal yard and is 
delivered to the ovens by the use of 
the electric telpher. The oven flues 
are all underground and connect with 
the main flue situated between the 
annealing and cleaning buildings. The 
latter terminates in a 90-foot rein- 


forced concrete stack with an inside 
diameter of 4% feet. The castings 
are packed in malleable annealing 
pots 24 inches long, 16 inches wide 
and 12 inches deep. These pots have 
been found to. give better service 
than those made of gray iron. They 
are stacked in tiers of four and are 
placed in the oven by means of a 
steam charging machine furnished by 
the Foundry Equipment Co., Buffalo. 
The castings are packed in a mixture 
of mill scale and ground slag, the 
proportions being 75 per cent scale 
and 25 per cent slag. 


The temperature of the ovens is 


DEPARTMENT 


regulated and recorded by an electric 
pyrometer furnished by the Taylor 
Instrument Co., Rochester, N. Y. The 
which indicate the 
temperature, are sealed in the oven 
walls at the front and rear as shown 
at P, in Figs. 11 and 12. This per- 
mits the temperature to be read from 


thermo-couples, 


the top of the oven at the rear where 
it is hottest and from the bottom in 
the front where it is coolest. The 
fireman is provided with an indicator 
with instructions to fire the ovens to 
a temperature of about 1,700 degrees 
Fahr. In the superintendent’s office 
is a recording apparatus which con- 
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FIG, 14—SECTIONAL, SHELF TYPE CORE OVEN 
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the 
at the rear of the oven. 


tinuously registers temperature 
A portion of 
new heat from 


the time it was fired at 5 p. m. until a 


the record covering a 


constant temperature of 1,700 degrees 
Fahr. was reached at 9 a. m. the 
day indicated that 16 hours were re 
quired to the 
proper annealing heat 
larity. of the 
firing was skillfully done. The 
plete that the 
for 100 hours after 
reached the 
During the 


next 


bring oven up to the 
the 


that 


and regu 


curve showed the 
com 
record showed firing 
the 


tempera 


was continued 
annealing 
first 24 
almost 


oven 


ture. hours, the 


temperature was constant at 
1,700 degrees, after which it 
1,750 


tained at the point un- 


Was In- 


creased to degrees and main- 


G. 15—WAITING FOR THE IRON 


The frame of the 


shaker is heavily built of steel plate 


ings on the screen. 
and angles and the screen consists of 
a %-inch plate punched full of %-inch 
holes. It is 56 inches long and 45 inches 
wide. The oscillating motion is trans- 
the 
60-cycle, al- 
900 


utilized to 


nutted by an eccentric on 
shaft. <A 


ternating 


motor 
5-horsepower, 
running 


current motor 


revolutions minute is 
the 


annealing 


per 
floor of the 
the shaker 
is located, is paved with Ayer & Lord 


i cks 


foundation. 


The 
which 


drive machine. 


room, in 
6-inch 


wood laid on a 


con- 
crete 

From the shaker, the castings are 
the soft 


which contains 


cleaning 
Sly 


transferred to iron 


department, ten 


tumbling mills similar in size and ar- 
rangement to the hard 
After leaving 
the tumblers, the castings are dumped 


those in iron 


cleaning department. 
on sorting tables where they are in- 
spected and 
The platform is located 
alongside of the track just outside of 
the shipping room. 


prepared for 


shipping 


shipment. 


One corner of the hard iron cleaning 
room is partitioned off for a_ brass 
aluminum foundry for making 
pattern plates and the pattern finish- 
ing department is located on the sec- 


and 


ond floor of the same building. It is 
equipped with the usual metal and 
wood-working machinery. The benches 
are arranged alongside the 
next to the windows 


building 





til firing ceased. After 





annealing, the pots are 
transferred by the 
‘steam 
chine to. the 
Fig. 7. This 
consists simply of an 
oscillating screen driv- 
en through a 
clutch by an 
motor. The 
time, 


charging ma- 
shaker, 


device 





friction 
electric 
pots, two 
picked 
up by a 2-ton floor op- 
erated Shepard 


at a are 





mono- 
rail hoist and suspend- 
the 
While in this position, 


ed over machine. 
they are hammered 
with a sledge until the 
castings and _ packing 
The shaker is 
then set in motion and 





fall out. 


and are furnished with 
special 
naces. 


fur- 
patterns, 

and 

matches are 


soldering 
The 


boxes hard 


core 
sand 


stored on 


also 
this floor, 
steel shelves being 
The offices 
of the company are lo- 
cated on the second 
floor directly above the 
hard iron trimming 
room. Heat for the 
various buildings is 
furnished by steam 
from the waste heat 
boiler, but before 
tering the 


provided. 


en- 
radiation 
coils, the steam passes 
through a reducing 
valve. General illumina- 











the packing sifts out 


tion in the molding 








leaving the clean cast- 


FIG. 16—MOLDER’S STATION EQUIPPED WITH ARCADE SQUEEZER 


room and other depart- 
ments is provided by 
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large tungsten clusters. The power house 
is of brick and steel construction and has 
a floor area of about 3,000 square feet. 
It is located 300 feet west of the foundry 
buildings, in order to leave room for 
additional construction. The floor is 
of concrete and brick; the grounds 
around the power house are sodded 
and cement walks and drives extend 
to the foundry and the street. In 
the power house is installed a 260- 
horsepower Chandler- Taylor high 
speed engine direct-connected to a 
150-kilowatt General Electric 60-cycle 
alternating current generator. This 
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for heating. The boiler water at pres- 
ent comes from the mains of the In- 
terstate Water Works, but in the near 
future two wells of large capacity 
will be finished. When the wells are 
in service, the city supply will be 
drawn upon only in case of emer- 
gency. Owing to the fact that the 
water is a trifle hard, a Dodge soft- 
ener and purifier with a capacity of 
2,000 gallons per hour has been in- 
stalled. Compressed air is furnished 
by a Westinghouse, cross-compound, 
locomotive type machine. 

The plant was built under the su- 


93 


dipping and drying, are immersed in 
the shellac and dried. The heat ot 
the drying oven will dispel the ex- 
cessive alcohol and will leave a film 
of shellac on the surface of the ar- 
ticles for the protection of the parts. 


Offers Course to Foundry Foremen 
in Membership Contest 


To increase the membership of the 
Associated Foundry Foremen and as 
an incentive for work along this 


line by those affiliated with this soci- 
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FIG. 17—GENERAL LAYOUT OF BOILER, FAN AND AIR FURNACES 


machine supplies all of the power ex- 
cept that used for operating the 
cranes. The latter is furnished by a 
14-kilowatt generator 
which is driven by the same engine 
through a Link Belt silent chain. The 
high pressure steam header from the 
waste heat boiler in the foundry is 
6 inches in diameter and is carried in 
slings on a steel trestle. The ex- 
haust steam from the engines, pumps 
compressors, etc., is carried from the 
power house in an underground tun- 
nel to the neighboring plant of the 
Allith-Prouty Co., where it is used 


direct current 





pervision of C. D. Townsend, man- 
ager of the Danville Malleable Iron 
Co. The Allen & Garcia Co., Chi- 
cago, were consulting engineers. The 
General Electric Co., Schenectady, N. 
Y., furnished all of the 
equipment. 


electrical 


A lacquer for cheap brass articles 
consists of denatured alcohol, 1 gallon, 
and flake shellac, 1 ounce. The shel- 
lac is dissolved in the alcohol and is 
strained through cloth to remove the 
sticks and dirt. The brass goods, after 


ety, David McLain, McLain’s System, 
Goldsmith 
generously donated a course in his 
school of foundry practice which will 
be awarded to the one obtaining the 


building, Milwaukee, has 


largest number of members between 
Feb. 1 and Sept. 1, 1914. If a gradu- 
ate of this school wins the prize, Mr. 
McLain will award the winner the 
value of the course in cash. Any 
foundry foreman is eligible to enter 
this contest, and further details can 
be obtained from Robert B. Thom- 
son, secretary, Associated Foundry 
Foremen, 78 Verplanck street Buffalo. 
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Making the Gray Iron Foundry Pay Dividends 


How and Why Brains Should be Mixed With the Iron and 
How a Shop Should be Conducted to Produce the Best Results 


T IS difficult to make money 
in the foundry business be- 
cause of the great competi- 
tion in that industry. It prob- 

ably takes less capital to start a foun- 
dry than any 
plant. 


other manufacturing 
A shack of a building, an old 
boiler shell for a cupola, a fan, a pile 
of sand, a number of home-made 
wooden flasks, is about all the perma- 
nent equipment necessary to start in 
the business. Note that I 
the word start. 

There 
outside of 


empha- 
size 
are always people 
who think 
that they want to get into manufactur- 
ing, to back up some ambitious foun- 
dry foreman. Woe be to them. 

The business seems to be an 


one. It seems to be 


enough 
manufacturing 


ideal 
simple to an 
Merely sand tucked around 
pattern, pattern drawn out 
and the molten iron potred in—an im- 
mense selling field at the door. 


outsider. 
a wooden 


Great Profits—On Paper 


The greenhorn figures it out on 
paper that at the conservative rate of 
only 10 per cent profit on the. cast- 
ings, his first shack of a foundry will 
run easily $25 a day profit. This with 

What an 
way to make money—having a crowd 
of men out in a shack all working 
hard making his fortune. He doesn’t 
know that it takes an all-around genius 
to make a success of the foundry busi- 


no effort on his part. ideal 


ness. 

All the troubles in a foundry hap- 
pen out of sight. It is different from 
a machine shop, where if parts fail to 
together the 
them apart, measure them up and cor- 
rect the trouble. The 
see with his eyes just what is wrong. 

None of the foundry 
happen where they can be seen. They 
happen the cupola, the 
mold, and, quite often among the men 
themselves. 


go machinist take 


can 


machinist can 


troubles in a 


inside inside 


A foundryman not only must know 
how to make castings from A to Z 
which is a problem big enough to oc 
cupy all time—but he must be 
able to get an enormous output from 
the men. That is his job during the 


day. In the 


his 


evening he must read 


*Presented at the February meeting of the 
Pittsburgh Foundrymen’s Association. 


market reports and decide whether pig 
iron is going up or down, and incident- 
ally figure a little on how he is going 
his out the best 
method of approaching the banker to 
borrow money. 


to pay bills—study 


After going to bed he must lie awake 
studying what he had best do about 
the demands being made on him by the 
union. 


The Prosperous Foundryman 


[ remember sitting at a foundrymen’s 
meeting at Indianapolis and looking 
the table at the faces of the 
foundrymen. I tell you they were a 
sober looking bunch. No one saying 
a word to his neighbor. 

Different from a professional men’s 
meeting, where all smiling 
with not a single care in the world. 
The lets the client 
or patient the floor-walking. He 
gets his pay no matter what mistakes 
he makes. The 
no cure no pay. 
or get out. 


down 


they are 


professional man 
do 


foundryman’s case— 
He must make good 


There are foundrymen who do make 
a great success of the business. 

I know a foundryman in Indianapolis 
who lives in an expensive house, has 
automobiles, and, than that, 
makes enough money from the business 
to invest outside, which is the 
test of money-making. 

How does he do it? 


more 


real 


Is his success due to his equipment, 
sand conveyors, 


electric drive; pig iron, coke, casting 


molding machines, 
analysis; clothes closets, shower baths, 
washrooms, rest 
for the men; 
open shop? 

No. 

Can you his 
cess stated in any articles on foundry 
practice? 

No, you will not find it in any liter- 
ature that I know of. 

The three points that make his suc- 

fact, make every firm’s suc- 
cess, seem to be carefully avoided by 
all writers and speakers 
topics. These points are: 

First. — Capable assistants who 


rooms, amusements 


being union or being 


find the cause of suc- 


cess, in 


on foundry 
in- 
sist on having only capable workmen 
under them. 

Second. — Strong pressure from the 
manager brought to these 


bear on 


By Stuart Dean 


assistants, forcing them co#mstantly to 
do their best, and, 

Third. — Allowing these assistants 
free hand; never handicapping them in 
the least. 

[ will repeat these three points: 

First. — Assistants many times more 
capable than the manager himself. 

Second. — Simple statistical reports 
that state the total amount of work 
turned out by each one of the depart- 
ments, so that constant pressure can 
be brought to bear on the department 
heads. These reports will be total ton- 
nage reports compared with total hours 
labor, and 

Third. — Make each department head 
understand that since wonderful re- 
sults are expected from him, he will 
be given free reign to make improve- 
ments, drop poor men and put on bet- 
ter. 


Brains in Mixture 


A steel foundryman once stated it 
pretty well. He was asked what was 
it that he mixed with his steel that 
made such perfect castings. His 
swer was “brdins”. 

The proprietor must surround him- 
self with brains. 

I was riding in a Pullman car with 
two bankers last summer, when a 
gentleman walked through the train. 
One of the bankers said, “Do you know 
that man? He is the general man- 
ager of the X State Telephone Co.” 

The banker went on to say that 
a certain trust company held a large 
block of bonds of the Telephone com- 
pany. From mismanagement, the 
the stock had gradually 
dropped to 26, and the trust company 
began to fear it would lose its money 
on the bonds; one of the bank officials 
was elected president of the Telephone 
company at a salary of $12,000 a year, 
and in a short time he changed the 
business from one that was losing 
money to one that was making money. 
In a year the stock advanced from 26 
to above par and bonds in the hands 
of the trust company changed from 
worthless paper to gilt edge security. 

How did he do it? He got brains 
to help him. He went east and got 
the best practical telephone manager 
in the country. Offered him $20,000 
a year to take charge of the Telephone 


an- 


price of 
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company; $20,000 was $8,000 more than 
the president himself was receiving. 

This is the only case that I know 
of where a man at the head of a busi- 
ness paida man under him a great 
deal more than he himself was making. 

The president realized that it was 
necessary to have the most capable 
assistants that he could get, no matter 
what it cost. He understood that it 
took the best brains procurable to 
pull that telephone company out of 
the hole. 

In our town there was a man who 
never attended very closely to his 
business. You could generally find 
him at the club playing pool during 
business hours. He was in the paper 
mill business. He made quite a suc- 
cess of his business. He depended on 
a splendid manager, whom he em- 
ployed to attend to everything. 


Another Case of Manager 


After the owner died the business 
went on about -as usual until the 
widow of the owner called in a lawyer 
to look over the business and see if 
everything was running right. This 
lawyer was astounded at the salary 
being paid to the manager. The man- 
ager was an unprepossessing looking 
man. As some one once said—“Na- 
ture often wraps up her most valuable 
packages in very poor looking cov- 
ers”. Such was the case of this man. 

The lawyer could not believe that 
such an uncouth looking fellow need- 
ed such a large salary, so he advised 
the widow to reduce the salary, which 
she did. The manager quit. The firm 
failed. The widow lost her big house 
—moved into small apartments and 
tried to make a living teaching bridge. 
My brother met the widow’s son the 
other day on the streets of Louisville, 
and gave him a dollar. 
and out. 


He was down 
The paper mill had lost its 
managing brains. 

Andrew Carnegie understood that 
the most important thing about a busi- 
ness was the smart men who managed 
it He understood that everything 
else was dwarfed in comparison to 
this one thing. He said, “If I were 
forced to choose between losing on 
the one hand everything material—my 
mills, land, equipment, etc., but could 
keep my personnel, that is, all my 
managers; or, on the other hand had 
to lose all my managers and depart- 
ment heads and could keep all my ma- 
terial wealth, I would hold my man- 
agers and let my material wealth go, 
because I could get my _ material 
wealth back in a much shorter time 
than I could my fine organization”. 

Foundries cannot pay very large 
salaries, nor will raising salaries pro- 


Tac FouNDRY 


duce more brains in anybody. The 
brains in men are a fixed quantity. 

If you have a wonderful department 
head, don’t let him get away from 
you if more money will hold him. Or, 
if ‘you can find a better department 
head than you now have, put him on, 
even if you have to pay him more 
money than you have paid in the past. 

An assistant who can reduce costs 
is worth extra pay. The thing of first 
importance is for the manager to sur- 
round himself with only the _ best 
men. 

‘He must have the kind of foreman 
that will see to it that each man puts 
up an enormous number of molds a 
day. The tonnage turned out per man 
in successful foundries is enormous. 

In an Ohio agricultural foundry, 
each molder puts upa line of floor molds 
nearly 60 feet long, cuts his own sand, 
and pours his own molds, carrying 
some 1,500 to 1,700 pounds of iron. 
The men make $5 per day by piece 
work. Any man who can’t earn that 
amount is not wanted. On a hot day, 
the perspiration runs out of the bot- 
tom of their trousers. 


- The manager must have the kind 


of foreman that will get such tonnages 
from the men. 

A curious thing about this foundry 
is that not a single molding machine 
is installed. Molding machines would 
facilitate production greatly. This il- 
lustration goes to show that it is 
management, and management only, 
that makes success. Here is a plant 
poorly equipped, but still makes a 
success. 


How to Find the Man 


The next question is:—How are we 
going to findthese wonderful geniuses 
to revolutionize our. business? 
And when we get one, how are we to 
know he is the best, or how are we 
to know that our present assistants 
are not better than any we could get? 

There is only one absolute true way 
of finding out and that is to split the 
foundry up into small units, each as 
nearly independent and separate from 
the others as is practicable, with only 
20 or 30 men in each unit. I say 30 
because that is as great a number as 
ever should be under one overseer. 

If you run nine hours a day, and if 
each foreman could give all his time 
to overseeing the men’s work—which, 
of course, he can not—it would allow 
him only about 13 minutes’ time in 
the morning and 13 minutes’ time in 
the afternoon to each workman. 

If you hope to squeeze the last drop 
out of the lemon, it certainly will take 
.this amount of overseeing for each 
man. 

In the agricultural implement foun- 
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dries of the International Harvester 
Co., at Chicago, I am told, the art 
of molding is brought down to such 
a fine point that they know just how 
many times to peen around the edge 
of a cope to keep it from falling out. 
If it takes 10 strokes they do not 
allow the man to use 12. If the man 
can strike-off the mold in one stroke, 
he is not allowed to do it in two. If 
the bench man can economically carry 
out the whole mold to his floor, he 
is not allowed to make two trips— 
one trip to carry the drag and the 
second trip to carry the cope. 

This borders on scientific manage- 
ment, but has the bad part of scien- 
tific management eliminated. 


Rise of Capable Foreman 


In this system of small separate 
foundries you don’t care how each 
small foreman manager arrives at a 
low cost of castings and a _ perfect 
product. It is up to him. As far as 
you are concerned, he can get it by 
replacing his poor men with rapid pro- 
ducers, or he can get it by constantly 
digging at his poor producers and 
teaching them where they fail. 

Each little foundry division is under 
the strongest kind of competition with 
its neighbors. There will be the great- 
est exchange of ideas between the dif- 
ferent foundry foremen as to how they 
make good. 

The capable foremen automatically 
will come to the top. You will replace 
the poor ones with new ones, and 
finally get an organization that will 
produce castings at a cost that will 
make you rich. The salary paid each 
of the small managers will not be high, 
he being a foreman over a very small 
number of men and easily can be re- 
placed. 

Straw bosses—one over every 20 or 
30 men, will not take the place of 
these small foundry managers, because 
straw bosses are always handicapped 
by the foreman above. The foreman 
above them too often says “no” to 
their proposals. Their full power is 
constantly being clipped. There is not 
the incentive to make good, nor the 
necessity that there is with the small 
department manager. 

The Westinghouse Machine Co. has 
had to split its business into small, 
separate units, with separate books for 
each department. The Baldwin Loco- 
motive Works has always built its 
locomotives under the contract sys- 
tem, which is practically the same 
thing. A man takes a contract to 
make tanks for tenders, for instance. 
He hires and fires his own men and 
has, practically, full management of 
his one job. The Cadillac automobile 
is built in practically the same way. 
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made in 
many of them 


The Ford automobile is 
arate, distinct factories 
not owned by Ford. 
one factory, rear axles in another, the 
tops in another, the machine 
parts in another, etc. 

Think what a simple business a re- 
tail merchant has buying at one price 
and selling at a higher price, yet he 
can’t make a success of a de- 
partment store save by splitting it up 
into little stores. 

Our department stores consist of lit- 
tle stores, separate and distinct each 
from the other, a manager over each 


sep- 





The engines in 


screw 


big 


who decides what he will buy and 
what not, for his little section. The 
books are separate for each depart- 
ment. The department must make 
a success or get out. We shall all 


have to adopt this scheme sooner or 
later. 


Tabulated Records 


The method to pursue to. bring 
strong pressure to bear on the depart- 
ment heads consists of the adoption 
of the following tabulated records: 

First. — Number of pounds of good 
castings turned out each month by a 
department. 

Second. — Total foundry hours of the 


department per month. 


Third. — Molders’ hours only, per 
month. 
Fourth. — Helpers’ hours per month. 


Fifth. — Coremakers’ hours per month, 


Sixth. — Casting cleaning hours per 
month. 
Seventh. — Hours of any other class 


of help, such as cupola, crane men or 
foremen. 
the number 


castings 


Divide the first item, or 


of pounds of good turned 
out by the department, by each of the 
items, 
the hours in the work day, gives the 


following records: 


following and, multiplied by 


The day’s output for each molder. 


The number of pounds of castings 
each foundry helper helps on each 
day. 


The number of pounds of castings a 
day each coremaker makes cores for. 
The number of pounds of castings 
each cleaner cleans each day. 
castings 
all 


foreman). 


The number of pounds of 


turned out capita of other 
crane and 

Comparison of these department rec- 
ords, month will tell 
which department head is making the 


best showing. 


per 
help (cupola, 


by month, soon 


Often a change in the class of work 
will interfere with a department mak- 
ing a good record. A foreman who 
is a real genius will improve his rec- 
ord in the face of a change in the 
class of work that requires increased 
labor per pound of These 


product. 
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tables should be kept graphically, 
because they will present a _ pic- 
ture of conditions in the most com- 


prehensive manner, where more tabu- 
lated figures fail. 

It is a splendid idea to give each 
foreman a quarterly written statement 
of pounds output per man for 
each class of the help he has under 
him. This acts as a spur to the 
foreman. The foremen take the keen- 
est interest in these reports. To them 
the reports are a tangible statement 
which they can compare with their rec- 
ords of previous years. These reports 
keep reminding them that hours wasted 
will injure their record. 


the 


A lazy man, 


a man who spoils work, or a slow 
man will not be tolerated, because 
such men increase hours without in- 


creasing the output. 

The foreman will call the manager’s 
attention to ill-shaped pat- 
terns with lack of draft, the unneces- 
sary hanging of cores in the sides or 


cope, of 


castings, 


molds under rammed, or 


patterns which loose pieces 
that 
change in design. 


Good 


on are 


used could be eliminated by a 


assistants and bringing pres-s 
sure to bear on them, are by far the 
most important things in making a suc- 
cess of the foundry business. 

The 
in making castings is the use of an- 
alysis in 


second most important thing 


making iron mixtures, be- 
the material 
penses and improves the product. 

All the material bought by a foun- 


dry may run a little over 1 cent for 


cause this reduces ex- 


each pound of castings, yet a foundry 
will try to strain the output per man 
and pay no attention to the heavy ex- 
pense of half of 


running a mixture 


which is costly pig iron. 
Cheap Mixtures 


A foundry using a minimum amount 
of coke in the cupola, so that the in- 
crease in sulphur from melting is 
small, will be forced to use two-thirds 


cheap pig iron or scrap. To obtain 
a mixture for a casting analyzing 1.80 
per cent silicon, 0.80 per cent man- 


ganese, 0.60 per cent phosphorus, and 
0.10 per cent sulphur, more than two- 
thirds off-grade iron will have 
used. 


be 
The above analysis will make 
iron 


to 


a fine 
soft. 


close-grained, strong and 


In our foundry, before mixing by 
analysis, we used 40 to 50 per cent 
scrap in this mixture. After the adop- 
tion of the method of making mixtures 
by analysis, we ran four months aver- 
aging 74% per cent scrap, or off-grade 
iron at scrap iron prices, in the mix- 
ture. During tri-weekly periods of 
this time, the mixture contained 80, 
77, 73 and 69 per cent off-grade iron 
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During these four months, our cast- 
ings analyzed as follows: 
Per cent. 
ONE sss oe eae es bes 1.61 to 1.99 
eee eee ee 0.69 to 1.24 
Phosphorus = ...6 5 -cssses 0.32 to 0.68 
MI « Lacs palate eek: 0.050 to 0.118 
with an average of 
Per cent. 
BACON .ctata ta cuevesscapensiee : 1.82 
MEGMMMRESE) 26 55236085 cee eR ER Es See 0.90 
POLO, kk b's o9.450 5% sede <* 0.55 
DUO, ck vaketeet poets commerce 0.094 


It is strange that all foundries do 
not make their mixtures by analysis. 
The essentials of the subject can be 
mastered in an hour’s time. The con- 
densed statement of iron mixing can 
be completely told in a comparatively 
few words. 


Essentials of Iron Mixing 


There are only five elements that 
affect the mixture: Three of these 
change during melting; the other two 
do not. Silicon and manganese reduce 
in amount and sulphur increases. It 
is a game played with a pack of five 
cards and it is a question of what 
combination can made with five 
elements. 

When element is present in 
ition above the normal amount, it 
changes the quality of the iron in a 
direction, provided the other 
elements are at the normal point. 

Silicon softens, weakens 


be 


an alr 


fixed 
and in- 
creases fluidity, and increases spongi- 
ness. 

Manganese softens, strengthens, 
closes the grain of the iron and cleans 
it. 

Total carbon, above normal, will al- 
low a large reduction in the silicon. 


High sulphur strengthens the iron 
and hardens it. Sulphur makes the 
iron sluggish. 

Phosphorus, above normal, gives 


great fluidity to iron, but makes the 
castings weak and brittle. 

Total carbon divides in the casting 
into graphitic carbon,—the carbon that 
makes the machinist’s hands black,— 
and combined carbon,—or carbon that 


is actually combined with the iron. 
When graphitic carbon is high, the 
iron is soft and weak and the cast- 


ings are spongy. 

The proportion of the graphitic car- 
bon to the combined carbon is purely 
a result of the proportion of the oth- 
er elements, also the mold conditions. 

Of all the elements, manganese is 
the most desirable. It has no bad 
qualities and all the good qualities. It 
not only offsets the sulphur effects, 
but actually removes sulphur. 

High manganese with high sulphur 
will make a softer casting than low 
manganese and low sulphur. 

Manganese is a better softener than 
silicon. The easiest way to add it to 
the mixture is in the shape of man- 
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ganese steel scrap. Mixtures for auto- 
mobile engine castings contain as high 
as 1 per cent manganese to keep the 
mixture soft and the silicon low, and 
also to prevent sponginess in the un- 
equal sections of the casting. 


Cupola Operation 


An essential, yet neglected part of 
foundry management, is_ the 
operation of the cupola. 

In charging a 


proper 


cupola, keep the 
charges absolutely level throughout the 
heat and charge the coke and large 
pieces of iron around the edge, and 
the small pieces, that is, the scrap, in 
the center. 

To keep the charges level, the kind- 
ling must be in short pieces, approx- 
imately 2 feet long. It must be ar- 
ranged to insure a level bed, other- 
wise, when it burns out, it will tilt 
all the charges above. 

Each succeeding charge should be 
leveled. The coke should be charzed 
against the wall of the cupola so that 
the strong air blast from the tuyeres 
will strike it and thus produce hot 
iron. 

Pig iron and heavy scrap should be 
arranged around the inside circumfer- 
ence of the cupola where they will be 
subjected to the highest temperature. 
The pigs should be charged against 
the wall in a neat ring, the end of one 
pig butting against the end of the next. 

Light the fire after two-thirds of 
the bed coke is charged. After leht- 
ing, charge the other third. 

Begin charging the cupola as soon 
as the bed coke is heated to redness. 
fully charged 30 
minutes before the blast goes on—not 
sooner and not 


Have the cupola 


later. In this way 
the full benefit is derived 
heat of the fuel. 

Tap out 
minutes. 

Never let the tap hole blow, as it 
allows slag to run into the ladle, and 
slag will finally get.into the castings 
Always carry a large body of melted 
iron in the cupola. 


from the 


when the blast is on 30 


The tapped iron 
then will come from the bottom of 
the molten mass where it is absolutely 
clean. 

Be sure the ladle is heated before 
the first tap. Make the tap hole % 
inch in diameter. The small tap hole 
makes it easy to handle the iron under 
pressure in the cupola. 

Close the tap hole with moldinz 
This 
will preserve the bed coke and also 
will save some iron that is usually 
wasted. 


sand before the blast goes on. 


Make the first charge of iron dou- 
ble the weight of those that are to 
follow. The coke in the bed is suf- 
ficient to melt it. Reduce the coke 
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charges, day after day, until cold iron 
begins to result; then increase them a 
little. 

Use steel scrap on the first charge 
and pour the heavy castings with this 
iron. Steel is necessary in heavy cast- 
ings to make them close-grained, with 
low. silicon. 

Charge the coke to a height of 24 
inches above the top of the tuyeres. 

One pound of coke in the bed should 
melt three pounds of iron. 

Use the least amount of coke pos- 
sible. Excessive coke produces slow 
melting, raises the sulphur in the cast- 
ings and increases the material ex- 
pense of operating the foundry. 

Flux is not generally required. Lime- 
Fluor- 
spar makes the flux so thin that it 
will flow with the iron and get into 
the mold. Use 30 pounds of lime- 


stone is better than fluorspar. 


stone to 1,200 pounds of iron. 

If these rules are followed, the iron 
will come out white hot. 

ew realize the bad results of cold 
iron, : 

More castings are thrown out on ac- 
count of having been poured with cold 
iron than from any other cause. 


For a brief period in any mold, no 
matter how softly rammed, well-vent- 
ed, or dried, there is a violent passage 
of gas from the sand into the iron. 
If the iron is cold and solidifies while 
this is still going on, the machined 
faces will be covered with little pit 
holes or smooth, bubble-like hollows. 

Iron should be tapped white hot 
and must be hurried to the molds and 
poured quickly. Too much iron in the 
ladle will cause the last molds to be 
poured cold. Pour the left over iron 
into pig beds and not back into the 
tapping ladle. Have the phosphorus 
in the mixture high enough to keep 
the iron fluid. 

Keep in mind that hot iron feeds the 
casting better than cold iron and pre- 
vents sponginess. 

Hot iron makes the casting solid 
under risers. 

Hot iron makes clean castings. 

Hot iron 


makes soft castings and 


castings free from  blow-holes. 
Hot iron reduces sulphur. 
Dry bottom 


iron. 


sand gives clean, hot 


Two-foot pieces of wood or shorter 
eive hot iron. 

Dry wood leveled vives hot iron. 

Use large coke in bed. A level bed 
gives hot iron. 

Use small pieces of iron. If pigs 
are broken, especially for the first 
charge, it will make hotter iron and 
will reduce the coke. 

Scrap in the center gives hot iron. 

Scrap not too large gives hot iron. 
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The Warner R. Thompson Co. 

The Warner R. Thompson Co., 40 
Tecumseh building, Detroit, has been 
organized by Warner R. Thompson, 
W. Edward Thompson and Frances J. 
Snyder. Warner R. Thompson has had 
25 years experience in the foundry 
trade, having been associated 22 years 
with Parker Bros., Ltd., 
during the past three years he conducted 
the sand and coke department of John 
S. Lorimer’s Sons. The Thompson 
company will deal in sand, coke and 
fire clay for the foundry trade and has 
the exclusive agency in the Detroit 
territory for the products of the fol- 
lowing companies: Interstate Sand 
Co., Ayres Mineral Co. and the Central 
Silica Co., Zanesville, O.; Ohio Sand 
Co., Conneaut, O.; Hubbell Sand Co., 
Manistee, Mich.; Wallace Co., Port 
Austin, Mich.; Silica Sand 
Co., and the Olemacher Co., Michigan 
City, Ind., and the Latrobe-Connells- 
ville Coal & Coke Co., Latrobe, Pa. 


Jetroit, and 


I loosier 


Boron in Aluminum Bronze 
Edward D. recently has 
been granted a patent on the use 2f 
boron in 


Gleason 


bronze. It ‘s 
claimed that this alloy will not tarnish 
as readily as a bronze not containing 


aluminum 


boron and also has superior physical 
properties. In making this alloy, the 
aluminum is fused in a crucible under 
a layer of a mixture of three parts 
of fluorspar and one part of boracic 
acid. Boron fluoride then is formed 
which reacts with the aluminum and 
the boron reduced and 
absorbed by the aluminum, thus form- 
ing an alloy. This aluminum-boron 
alloy then is used in the proportion 
of 10 parts to 90 parts of copper to 


thereby is 


make aluminum bronze. The metals 
are alloyed under a layer of charcoal 
and black oxide of manganese. 


Foundry & Machine Exhibition Co. 


In the January issue of THE Founpkry, 
page 39, was published a list of offi- 
cers and directors elected at the an- 
nual meeting of the Foundry & Ma- 
chine Exhibition Co. In addition to 
the directors noted, the following were 
Rayner, Carbo- 
tundum Co., Niagara Falls, N. Y.; 
Wilfred Lewis, Tabor Mfg. Co., Phil- 
adelphia, and FE. A. 
Molding 


elected: George R. 


Pridmore, Inter- 
national Machine Co., Chi- 
cago. 

A syndicate, headed by C. B. Law- 
ton, Pittsburgh, is said to be negotiat- 
ing for the plant of the Independent 
Steel Co., Huntington, W. Va.,. with 
the intention of manufacturing glass 
bricks. 
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How Foundry Operations Can Be Standardized 


What Can Be Done by Systematic Effort and How 
Economies Can Be Effected in Any Casting Shop 


By R E Kennedy and J C Pendleton* 


O- THE 
turer 


old 


who 


time manufac- 
built-up a 

successful business by rules 

formulated years ago, many 
of the modern methods of production 
now in vogue, no doubt, appear over- 
complicated and burdened 
detail. Unless sur- 
rounding manufacturing then and now 


has 


with use- 


less conditions 
are clearly understood, it is but nat- 
ural to fall into this 
When 


before 


error of judg- 


ment. industry was young, 


and the days .of cost compe- 
tition as we know it today, manufac- 
turing processes could be crude and 
wasteful and at the suc- 
cessful. Under such but 
few records were necessary, and there 
was no great 


shop practices. 


same time 


conditions, 


refinements in 
the 


need for 


‘With 


advent of 


1Instructors in foundry 


of Illinois. 


practice, University 


the modern era of manufacturing, 


however, low costs of production are 
existence, and the 


essential to manu- 


facturer who hopes to win against 
strenuous competition must, of neces- 


sity, introduce efficient methods. 


There is no mystery about the word 
cficiency and all that it stands for. Any 
manager, regardless of his past train- 
ing and experience, can perfect his 
shop methods and lower cost of pro- 
duction by investigating his own busi- 
but 
have an 
The 


engineer is so 


ness. Strange as it may seem, 


comparatively few managers 


intimate knowledge of details. 


so-called efficiency 


often able to accomplish big things 
by simply ferreting out things which 
the local officers ignore from lack of 
appreciation of their importance. Few 
realize that wastes and inef- 


lurk beneath the 


seem to 


ficiencies many of 


common and accepted practices, and 
this, in a large measure, accounts for 
the imperfect factory organizations in 
Investigation reveals 
waste and usually the solution. 


existence today. 


The foundry has perhaps responded 
more slowly to modern industrial ten- 
dencies than any of the other major 
manufacturing departments. There are 
a number of reasons for this, among 
the 
general 
There is no training so demor- 
the 


which the more general use of 
rule-of-thumb methods is a 
one. 
organization, in- 


alizing to whole 


executives and workmen, as 
that under a hit or miss policy. Not 
only this produce inefficiencies 


in operation, but it also has a 


cluding 


does 
tend- 
ency to render the organization crit- 
ical to new methods and unresponsive 
to the of progress. 


march Sugges- 


tions in regard to methods tested and 
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FIG. 1—FIRST 
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UNIVERSITY OF 
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tried out in other departments of 
work, fall on unbelieving ears, and 
trial is deferred because changes in 
While 
there are many well-operated found- 


existing methods are involved. 


ries using up-to-date methods, the 
country is dotted with plants which 
continue to follow the beaten path of 
custom, unconscious of the greater 
profits which could be obtained from 
more efficient operation, An outside 
expert is not needed in the regener- 
ation process if the executives or 
owners of plants are men of vision 
and willing to pay the cost of the 
necessary organization for doing the 
work. If the latter is well done, the 
expense involved will be small in 
comparison with the savings returned 
through the economies effected. 
Until some idea of the opportuni- 
ties that exist for increasing efficien- 
obtained, the 
foundry manager will not appreciate 


cies of operation is 
the means which lie within his reach 
for improving the quality and quan- 
tity of his output and reducing its 
cost. A study of the elements which 
enter into foundry operation will re- 
veal many things of interest and will 
raise many questions as to the reason 
for doing work in the customary way. 
For instance, what are the losses in 
time and money from insufficient, in- 
definite, and improper instructions 
from foremen to workmen and the 
price of the rule-of-thumb and guess- 
work methods over that of standard- 


ized methods? Experience shows that 
the average foundry is paying a high 
price for using the guess-work system 
when its results are measured by 
those which have been standardized. 


Unless considerable thought has been 
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| nom OPERATION ROUTINE 
—— 
Note - When through pouring iron the lodies ond shonks ore 
removed Tobin No6. Tockle must be ossembied of bin No 6 








) | Mix lodle lining mertar No I QA 
rd | Remove old irung from lodles. 6-7 ladles a Le 
5 | The iron skulls ore taken to bin No 10 OBR: 
aij 


ne refuse cloyend slag is placed in whee! borrow( obtained 
from efcTion No 101) Token To slag window Ne | (cherging ticor) 
and thrown owey Wheelborrow returned t eTafion Ne 10! [9.95 








5 | Clay wash inside of lodies 2.25 

6 | Roughly cover inside of lodies To opproximote thickness $= |Q.\3 
Fig 1, with mortar as af A, Fig2 

7 | Use forming bar and smocth linings required thicknees | 9. JA 

8 | Use brush ond coat linings with black wesh 9.9.8 

© | lake to core oven Nol. Place on floor in corngrover fire bax. | 9. 9+ 


Return tools and tackle to tool room 0.9.3 


satin tll 
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FIG. 4—INSTRUCTION CARD FOR RE- 
LINING LADLES 


given to organizing, even such com- 
mon work as mixing core sands, ladle 
lining clays, bott clay, ete, an im- 
ense amount of time will be lost by 
workmen, even though actively at 
work all the time. The losses will 
cccur from improper knowledge of 
the best methods, inadequate facili- 


ties, and lost motion in performing 
the work due to having no definite 
outlined plar of procedure. 

All this can be changed by stand- 
ardizing methods, mixtures, and_ fa- 
cilities. In the foundry of the Uni- 
versity of Illinois, all shop processes 
are being standardized, with results 
that show very clearly the value of 
the new over the old methods. An 
explanation of the procedure followed 
in standardizing -such . operations as 
mixing core sands, preparing cupola 
ladles 


will show in general the methods em- 


relining mortar, and_ relining 
ployed throughout the department. 

To create standard conditions, the 
following steps were taken: 

First—All_ permanent fixtures about 
the plant, such as sand bins, core oil 
tanks, ete., were named and numbered. 

Second.—The proper tools were se- 
lected and given symbol numbers. 

Third—The best methods were deter- 
mined and arranged in the form of 
instruction cards. 

Fourth—The standard time was de- 
termined, by time studies of oper- 
ations performed according to in- 
struction card routine. 

Fifth—The workmen (students in this 
case) were trained to perform the 
work according to standard methods 
and in standard time. 

After marking the permanent fix- 
tures in the foundry with names and 
numbers, floor plans of all depart- 


ments were made, giving this informa- 
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and 3. 


Figs: 1, <2 
These were framed and placed about 
the shop for reference. Studies were 
made of the most efficient methods of 


tion as shown in 


performing work with the various 
processes standardized and arranged 
in the form of instruction cards as 
shown in Fig. 4. These are blue- 


printed, mounted on cards and shel- 
laced, making them suitable for shop 
When it to 
ladles the right card is given to the 


use. is necessary reline 
who does the work as 
results 
this 


No deviation from instructions is per- 


workman 
lined. 


out- 
The same secured 


each time with 


are 
definite routine. 
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not produce the best results except 
when chance brings about the proper 
relation between ingredients and the 
method of mixing. To expect con- 
tinuously good results under such a 
policy is neither logical nor business- 
like. 

Take, for example, mixtures of clay 
and sand for cupola, ladle lining, and 
coremaking. In commercial foundries, 
the writers have often observed that 
when the cupola tender was away for 
a day or had quit, considerable trouble 
was experienced from improper mix- 
ing of bott and breast clay and ladle 
lining mixture, which caused the 
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It is obvious 
more reliable and consis- 
will be obtained by this 
method of core sand mixing than by 
guess-work, a higher per cent 
of good castings and fewer rejected 
cores. 


the University foundry. 
that much 
tent results 


with 


Melting Sheet Steel Scrap 


Question—We produce a considerable 
amount of thin sheet steel scrap in 
making heavy range fire backs and 
we would like to know whether we 
should charge this scrap with every 
charge of cast scrap or only in the 
last one or two charges. What pro- 




































































mitted. The plain explanation of the breast clay to slag away and the ladles .portion of steel can be melted and 
successive steps in the processes al- to crack. In the core room, batches will the coke ratio have to be in- 
ways before him, the student having of cores are often found to be rotten creased? 
no previous knowledge of the work is when the sand was prepared by new Answer—The amount of carbon and 
p 
INSTRUCTION CARD INSTRUCTION CARD 
STANDARD CUPOLA SANDS STANDARD CoRE SANDS 
ITEM OPERATION ROUTINE p™rime | ITEM OPERATION ROUTINE Pe 
No. 1. Ladle Lining Mixture No | 
,_ NO! 
; _ bucket and hoe from Tool room -292 | |. |Place 10 gallons of sand (Stock BinNo5.) on 
lake mortartruck from station No IO! tostock core bench, add ¢ gallon of core oii .(Core 
binNo2. 293 Bench Bin Nol) __10 
3|Mix 3 buckets cfmoulding sand -Bin No 2 2.|Runthrough No4 riddle. 05 
and * bucket of fire clay Bin No 4 cutover 3,|Add | gal. water - station No 102. Mix. __05 
with hoe until thoroughly mixed. _O1b TOTAL STANDARD TIME. | O20 
4.| Add + bucket of water station No.!02 and mix. |_910 No.2 
Torarssramoamome | 0261 1. |Place lO gallons of sand (Stock BinNo5)on 
. No.@. Bott Mixture. core bench, add 5gallons of sand (Stock 
|_| Obtain bucket, pint and gallon measure from Bin No.!) 10 
tool room —. |-992 | 2.1Mix by shovelling over Twice. __02 
2.| To 1 gallon of damp sand, Bin No2 add one pint 3| fun through No 4 riddle. 05 
of flour Core Bench Bin No | (Place on core bench)|.092 | 4]|Add Igal of glutrin.Mix by shovelling overtwice|__04 
5 | Mix together on core bench, by rubbingthrough 5|ffunthrough No.2riddle. . ee 
by hand _903 TOTAL STANDARD TIME. | 0,23 
4.| Add one pint of woter and mix _203 
5| Place in bucket ond toke to cupola _9.04 
| TOTAL STANDARD TIME 0.14 
FIG. 5—INSTRUCTION CARD FOR SOME OF THE CU- FIG. 6—INSTRUCTION CARD FOR SOME OF THE STAND- 
POLA CLAY AND SAND MIXTURES ARD CORE SAND MIXTURES 
enabled to proceed with certainty, men, or even by old men, due to im-  gijicon in your regular iron mixture 


and the results are always certain to 


be those desired. This method, if adopt- 


ed in commercial foundries, will in- 
sure the most efficient work with 
constantly changing forces, a condi- 
tion that is usually present. Even 


with an organization of regular men, 
familiar with the policy of the shop, 
the 
less 


best results assured 
all the 


standardized 


are not un- 


operations have been 
the 


The question of foundry sand mix 


in same manner. 
tures is generally admitted to be ex- 
Not 
the proper preparation of elements be 
the best of 


and above all, some means of ob- 


ceedingly important. only must 


known, but methods mix- 
ing, 
taining every time the exact mixture 


desired. The guess-work method does 


proper amounts of binder, sand and 
Also, a frequent practice of 
excessive amount of. binder 
noticed, which means _ high 
for cores. The days of the old 
miss policy of foundry 


in 


water. 
using an 
can be 
cost 
hit 

ation 


or oper- 


are and its place 
the 


which 


over, we 


have precise and accurate meth- 


ods come after thorough in- 
vestigation and trial. 

of mixtures the 
only course open to the foundryman 
the 


plant. 


1S 


Standardization 


who desires greatest 
The and 


pense involved in bringing about these 


efficiency 


from his time ex- 


conditions will assuredly prove a good 
investment. Eigs. 5 and 6 show some 
of the standard cupola and core sand 


mixtures which have been adopted in 


will determine how much of this scrap 
you can use. In your case it is ad- 
visable to charge 50 pounds of steel 
scrap to each ton of iron charged. If 
you notice no evil effects, increase the 
amount of steel scrap gradually until 
you have attained the largest amount 
that can be. satisfactorily employed. 
If you desire to increase the amount 
of steel scrap on one charge, add it 
to the first charge. By increasing the 
amount of silvery iron on this charge, 
the requisite softness will be retained. 
However, fire backs will last longer 
if made from good, soft cast iron. If 
you distribute your steel scrap care- 
fully throughout each charge, there 
is no reason why good castings should 
not result. 























Protecting the Eyes and Feet Against Injury 


Pants, Shoes and Leggings That Should be Worn by Molders 
to Guard Against Burns and How Goggles Save the Eyes 


HREE additional safety bul- 
letins have been issued by 
the committee on safety and 
sanitation of the National 
Founders’ Association, which are de- 
voted to “Foundry Shoes,” “Foundry 
Leggings” and “Eye Protectors.” 
From investigations made by the com- 
mittee it has been ascertained that 
every sixth foundry accident consists 
of a foot-burn, one of the most seri- 
ous injuries experienced by foundry- 
men, and the cause of most of these 
injuries is traced to the use of faulty 
or defective shoes. 
Laced shoes, which may be perfect- 
ly safe when worn in other occupa- 
tions, are a menace to the wearer in 


foundry service, because of the lace 
openings through which spilled molt- 


quickly, are a good foot protection for 
foundry employes. In many plants 
where congress shoes have been used 
exclusively, 
came rare; 


accidents be- 
where 
their exclusive use was accompanied 
by daily inspection of their condition, 
the workmen been practically 
exempt from foot-burn injuries. 


When 


and. heavy, is 


foot-burn 


in some foundries, 


have 


molt- 
spilled 
smooth 
fall 


The reason is apparent. 
en metal fluid 
upon congress shoes, their 
surfaces give it every chance to 
safely to the ground. 

The congress shoe is the most prac- 
tical foundry shoe; it keeps out the 
foundry dirt and sand better than any 
other type of shoe and its construc- 
tion furnishes protection to the entire 


foot. Across the instep and in front 














FIG. 1—THE RIGHT KIND OF MOLD.- 
“ER’S SHOE 
en metal may readily enter and burn 
the foot. Furthermore, when molten 
metal has entered a laced shoe, the 
shoe cannot be removed quickly 
enough to prevent serious injury; 
sometimes a portion of the spilled 


nietal even clogs the lacework of the 
shoe and adds to the difficulty of re- 
moval. 

Buttoned shoes are 
jectionable; low cut or oxford shoes 


similarly ob- 
are even more unsuitable for foundry 
work on account of the greater 
posure of the ankle and foot. 
On the other hand, experience has 
proven that congress shoes, which do 
not possess the objectionable lace or 
button openings, yet can be removed 


ex- 





requires the extra protection that the 
congress shoe affords, and so continue 
to wear unsuitable shoes, and as a re- 


sult continue to suffer burnt-foot in- 
juries. Noting this, many foundry 
managers have decided, by making 


the use of congress shoes a condition 
of employment, to protect even those 
workmen who may otherwise neglect 
tc protec: There seems 
to be little difficulty in securing com- 
pliance with this rule when the mat- 
ter is properly presented to the men. 
In any event, employers 
take all reasonable 


themselves. 


ought to 
steps to encourage 
their men to wear proper shoes, even 
though they may not be able to en- 
force such a rule at first. 

To insure the use of a good grade 
of congress for 


shoe, and sometimes 

















FIG. 2—THE IMPROPER SHOE 


FOUNDRY WORK 


FOR 


where other shoes present dangerous 
openings and projections, the congress 
shoe offers a continuous, smooth sur- 
face which sheds molten metal readily. 
Its rapid removal 
obvious. 


advantage also is 

A great many foundry workers have 
been quick to perceive the protective 
value of congress shoes, and as they 
must buy shoes of 


some kind any- 
way, they buy only congress shoes, 
which are best suited to their work, 


and which cost no more than danger- 
kinds. Other foundrymen, for 
lack of proper suggestion and because 
laced shoes are mofe commonly worn 
by workmen generally, have failed to 
see that the risk of their occupation 


ous 





FIG. 3 — LEGGINGS AND CONGRESS 
SHOES, THE PROPER COM- 
BINATION 
the convenience of workmen, many 


employers purchase and carry in stock 
an edequate supply of congress shoes, 
which they sell to their employes at 
cost. Others make arrangement with 
local shce dealers to carry this type 
of shoe in stock at a 
price, and the names of 
are posted the 
throughout the shop. 

In purchasing such 
buying anything else, it 
visable to discriminate 
shoes 


reasonable 
the dealers 


upon bulletin boards 
shoes, as in 


ad- 


con- 


will be 
between 
eress which are con- 
structed and those which are honestly 
and properly made. 

Chrome tanned 
best service. 


poorly 


leather has given 
Heat does not so read- 
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ily crack or blister it, and it is more 
waterproof than leather of bark tan- 


nage. Uppers therefore, should be 
made of such leather. Chrome tanned 
soles, however, would entail an un- 


necessarily larger expense than good 
hemlock tanned soles, which, 
ing to the experience of practical 
foundrymen, have proven entirely sat- 
isfactory. The best 
tainable should be used in congress 
shoes for foundry service, as the com- 
fort and snug fit of the shoe around 
the. ankle largely 
quality of the gore; the extra cost of 
the best gore is slight. 

Thick, heavy 
longest 


accord- 


elastic gore ob- 


depend upon the 


soles, of course, give 


service and most comfort. 


Care should be taken to see that they 


are of substantial character. The 
width of the sole, however, should not 
be greater than the width of the up- 


pers, as otherwise the projecting edge 
of the sole is apt to catch and retain 
splashes of molten metal long enough 
to damage the shoe and perhaps burn 
the foot. 

The pull not 
the top, the 
may catch in it, and, instead of safely 


strap should project 


above shoe else trousers 
overlapping the top of the shoe, may 
opening the 
In the bet- 
ter grade of shoes these pull straps 
are of leather, are flush with the shoe 
top, and the 


back stay which continues down to the 


leave a dangerous for 


entrance of molten metal. 


are in one piece with 


heel to support the back of the shoe 
and keep it in good shape. 


Accidents to Foremen 


Shoes conforming to this descrip- 
tion are regularly made and can be 
had at reasonable prices; they are 


known as foundry or molders’ shoes. 
\ll men working about molten 
This rule 
wisely extended to include every foun- 


metal 


should wear them. may be 


ary emplove, for coremakers, grinders 
and others, even though they may 
not handle molten metal, are liable 
to be burned when passing through, 
or otherwise engaged in the foundry 
The foreman should wear congress 
type foundry shoes, not only as a 


forceful example to his men, but for 
his own protection; while he is more 
careful, his position often exposes him 
more freely to danger. Accident rec- 
ords show that foremen meet with ac- 
as frequently as the 


cident men un 


der their control. 


Like other types of shoes, foundry 
shoes will wear out. The shoe which 
appeared whole and sound yesterday 


cracked 
As is 


workman 


may be dangerously ripped, 
damaged 


the 


or otherwise today. 


frequently case, the 


may not be aware that his shoes have 
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become defective. 
this 








To prevent danger 
some foremen make 
it a practice to inspect the shoes of 


trom source, 
all workmen every day while they are 
waiting at the cupola for their first 
ladle of metal; several extra pairs of 
shoes are often kept on hand to re- 
defective shoes 


place temporarily 


which may be condemned. In_ other 


plants, a foundry clerk, when “taking 
up the heat” inspects the shoes of all 
workmen; and in others this inspection, 
which takes only a few moments for 
each pair of shoes, is made at the be- 


ginning of the day, Thus the wearing 


of defective shoes is minimized, and 
workmen are more thoroughly im- 
pressed with the importance of pro- 


tection to their feet. 


Molders’ 


Trousers 


ven foundry shoes, however, will 


not always provide sufficient protec- 
metal 
the 
burn through the trousers and injure 
the the 


which 


tion. Splashes of are 


the 


apt to 


strike legs above shoe tops, 


Sometimes also it is 
the 


safety 


legs. 


carelessness of workman 


annuls the value of foundry 


shoes when he wears ragged trousers 


or those that have holes burned 


through them at the bottom, or when 


he forgets to turn down the bottoms 
of his trousers when working about 
molten metal after having turned 


them up earlier in the day. This care- 


much strongly 


the 


lessness comes more 


into play when elastic gore has 
become weak and the shoe fails to fit 
the foot snugly, thus leaving an open- 
ing at the the 
everlapping trousers which would oth- 
hood the 


increased, height of 


top not protected by 


erwise act as a shoe 


While an 


the shoe would minimize this liability 


over 


tops. 


to injury, it would make it more incon- 
venient and more expensive to obtain 
these special shoes. Some _ foremen 
partially overcome this hazard by in- 
that 
well as their shoes, should be kept in 
Workmen 


caused by weak gores 


sisting workmen’s trousers, as 


condition. sometimes 


the 


good 
close gap 
by snapping a rubber band around the 
that 
such precaution is only a make-shift. 

It is the 


shoe top, but it is obvious even 


practice of workmen in 
some foundries to wear leggings when 
they are working about molten metal. 
The 


however, 


majority of foundry employes, 


provide no greater protec- 
tion to their legs than that which is 
afforded by 
While the 


off splashes of metal, they cannot be 


their trousers. alone. 


trousers sometimes ward 
depended upon for, this purpose; they 
scorched or burnt 
through and often ragged at the bot- 
tom. 


are frequently . 


3ut even when in sound condi- 
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tion, workmen’s trousers catch in the 
tops and then leave dangerous 
openings if the shoes should not fit 
snugly, or they slide up on the work- 
men’s legs and expose them to dan- 
ger; foot and leg-burns also happen 
through neglect of turn 
down the cuffs of their trousers when 


shoe 


workmen to 


they are handling molten metal. In 
some parts of the *country, knee high 


boots are worn in foundries to give 
better protection to the legs and. feet. 
but they are uncomfortable, expen- 


sive, and hard to remove; when, as is 
outside of the 
trousers, the boots flare open at the 


tops and give molten metal a splendid 


usual, they are worn 


chance to cause injury. 
afford 
tion, the practice of wearing leggings 


In order to needed protec- 


should become universal among foun- 


drymen who are working about molt- 
en metal. The leggings must, how- 


ever, be so made as to be well suited 


to foundry service; their material is 


of lesser importance. Sometimes as- 
bestos leggings will prove most suit- 
able, and on account of their fire- 
proof qualities their use will be neces- 
sitated: usually, however, they will be 
found. undesirable, for they are heavy, 
expensive. Simi- 


uncomfortable and 


lar objections attach to heavy leather 


leggings. Canvas leggings, on the 
cther hand, seem to give most satis- 
factory service under generally pre- 


vailing conditions. The kind usually 
worn, however, is open to much crit- 
They held in 
clasps or buttons; often a 
foot-strap is used to hold the hood of 


the legging down oa the shoe. It is 


icism. are place by 


buckles, 


obvious that these projecting fasten- 
ers offer objectionable places for molt- 
en metal to lodge upon and_ burn 
through; moreover, such leggings can- 
not be thrown off quickly in case of 
accident. While leggings of this con- 
struction fit snugly on one size of leg, 
they prove too large for another size 
and then open space at the 
top into which molten metal may en- 


ter. Even their 


leave an 


with many faults, 
however, these leggings, which 
not especially constructed 
adapted to foundry use, have helped 
greatly to reduce burnt foot and leg 


injuries. 


were 
for, or 


Leggings Necessary 


that ad- 
vantages may be more universally and 
more fully without the ac- 
companying faults already referred to, 
foundry leggings should be construct- 
ed to suit the conditions peculiar to 
foundry They should be so 
made that they can be quickly thrown 
off in case of emergency, and be eas- 


In order their protective 


utilized, 


service. 
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ily put on, so as to allow no excuse 
for neglect to wear them. The surface 
of the leggings should be 
with no projecting clasps or straps to 
which splashes of metal might cling. 
One size leggings should be suitable 
for any size of leg; it should fit the 
leg snugly at the yet without 
wrinkling the legging and without dis- 
the When 


with congress type foundry shoes, the 


smooth, 


top, 


comfort to wearer. worn 
combined legging and shoe should af- 
ford as good protection as when knee 
high boots are worn, yet without the 
danger and discomfort of the latter. 
Tried 


Type of Legging 


Leggings of this character were re- 
They were at first con- 
hood to 


cently made. 


structed with an extension 


reach over the front of the shoe, so 
that even laced or buttoned shoes ~ 
could be worn with immunity. When 


the hood is strapped down, however, 
unbuckling of the strap hinders quick 


removal of the leggings, and _ the 
straps are apt to catch molten metal 
and retain it. When not fastened 


down, the hood itself is liable to bend 
up and wrinkle, thus offering a pocket 
in which molten metal can _ lodge. 
Aside from these disadvantages, how- 
hoods 
diffi- 


cult to secure the general use of con- 


with extending 


make 


ever, leggings 


would, no doubt, it more 
gress type foundry shoes, which, after 
all, are the only safe shoes for foun- 
dry service. 

Samples of the proposed leggings, 
without an extension hood, were sent 
to and tried out.in various foundries. 
under the assumption that they would 
be used in combination with congress 
type foundry shoes; these samples 
found much favor and brought forth 
several suggestions of value from fore- 


men and workmen. 

A standard type of legging, embody- 
ing these improvements, was there- 
fore designed, to be known as the 


N. F. A. foundry legging, and is now 
recommended for general use of foun- 
employes when handling molten 
This legging consists of a tap- 


dry 
metal. 
ered. canvas sleeve fitted with suitable 
spring clasps to hold it in position. 
The 
cause it 


of canvas was adopted be- 
itself to 


manufacture, is light and comfortable, 


use 
lends economical 
and both by severe test and practical 
use in foundry service for long per- 


iods has shown its ability to shed 
molten metal from its surfaces. In 
some cases of severe and continuous 


duty, the use of asbestos may be nec- 
but the of the 
leggings may still remain unchanged. 


essary, construction 
Leather and so-called flame-proof ma- 


terials do not offer advantages that 
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would balance their extra weight, dis- 
comfort or cost. 

The N. F. A. legging is 
kept in position on the leg by two 
flat springs, which enclosed in 
suitable pockets to the top and_ bot- 
tom; 


foundry 
are 


these springs are sufficiently 


flexible to allow quick removal of the 
legging, yet have 


enough tension to 


hold it securely in place, without the 


use of straps, buckles or buttons. A 
canvas collar, slightly drawn in, is 
fastened at the top of the legging, 


where ‘it makes a snug fit about the 
leg, avoiding a gap that would other- 
allow the molten 


A canvas flap is attached 


wise entrance of 


metal there. 


to the back of the legging, to be 
tucked within the legging with the 


trousers, so as to cover the leg com- 
pletely with canvas, even if the leg- 


dS 


ging, when worn on a_ stout leg, 


should not reach 


it. One 


completely around 


legging is therefore 


size of 2 
suitable for any size of leg. 

To prevent buckling of the legging, 
which might 
wrinkles, 


develop objectionable 


suitable stiffening ribs are 
secured inside of the legging running 
irom top to bottom. 


Combination of Legging and Shoe 


The 


leggings 


combination of such 
and foundry shoes offers 
complete protection, yet either shoes 
or leggings can be removed quickly. 
The need to be worn only 
when molten metal is being handled, 
when, in 


foundry 


leggings 
addition to protecting the 
they will prevent 
damage to 
the 
damage by 


workman himself, 


scorching and other his 


trousers and will protect elastic 


gore in his shoes from 


heat. Such and shoes can 


leggings 
be obtained at 
The 


where, 


reasonable cost. 


experience in foundries, 
the 


canvas 


some 


through use of congress 


shoes. and even of 


leggings, 
kind 


leg 


somewhat 
f« ot 


the faulty previously 


burns have 
been practicaily eliminated, would jus- 


tify the claim that the use of foundry 


described, and 


leggings and foundry shoes by all 
men who work about molten metal, 
together with their daily judicious 


reasonable 
offers 
which foot and 


oversight by foremen and 
the 


an effective 


care on part of workmen, 
means by 


leg burn accidents in foundries can be 
avoided. 
The 


eve is the 


most priceless ex- 
posed part of the human body. It 
has been delicately contrived, yet 


wonderfully protected. The ever-pres- 


ent liquid which 


the 


automatically 


cleanses eye of ordinary impuri- 


ties and the self-closing shutter-guard 
or eyelid, safeguards 


the 


are. natural 


which Nature has designed for 
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protection of the eye under usual con- 
ditions. Nature, however, left it to 
man to devise eye safeguards for un- 
usual conditions of life, such as ex- 
posure to the excessive glare of fur- 


nace tending, oxy-acetylene and elec- 
tric the from 
splashing of molten metal or from fly- 
ing particles. 

The 


guards, commonly known as eye pro- 


are welding, or dangers 


development of such — safe- 


tectors or safety goggles, is a matter 


of recent concern, and naturally fol- 


lowed the experience of workmen 
whose unprotected eyes suffered injury 
in the course of their work. It had 
been shown in foundry practice that 
eye injuries were far less common 
among workmen who wore defective- 
vision glasses than among those 
whose eyes were altogether unpro- 
tected. The lenses of such glasses, 


by being cracked and pitted by flying 
chips or hot showed to what 
extent they had protected the eyes. 


metal, 


Many types of eye protectors have 
been made. In the endeavor to pro- 
duce cheap ones, inferior lenses of 


celluloid, mica or imperfect glass were 
used, all of 
torted the 


over, very inflammable. 


which restricted and dis- 


vision; celluloid is, more- 
In some gog- 
gles no lenses were provided, but fine 
meshed wire 
the this, how- 
ever, proved hurtful to the eyes. In 
the manufacture of these cheap 


cles, 


screen was. stretched 


across lens openings; 


voyg- 
little attention was given to the 
comfort of the 


More perfect and satisfactory safety 


wearer. 


goggles have ‘recently been placed on 
the market. Manufacturers of gog- 
gles have closely co-operated with em- 
ployers who sought to protect the 
eyesight of men in their employ; to- 
gether they have studied the practical 
aspect of the problem and ap- 
plied to its solution the skill of opti 
cal with the 
affords several types of 
safety goggles well adapted to 


trial use. 


Workmen 


have 


experts, 
market 


result that the 
now 
indus 


Like 


GOogdics 


Many workmen, realizing the danger 
to their eyes in certain foundry occu 
pations, the 


ment of safety goggles with much in- 


have follow ed dey elop- 


terest; in fact, their co-operation in 


trying out various styles of 


7 
Logeies 


and their practical suggestions for 


their improvement, have 


the 


greatly as 
sisted in perfection of modern 
types. ‘ 

Workmen can further co-operate by 
advising other workmen of the advan- 
tages gained by proper eye protection. 


Some men aré thoughtless and need 


to be frequently reminded that their 
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eyes are their most valuable asset in 


gaining a living and in the enjoyment 
of the 


pleasures of life; vision im- 
paired means loss of skill and earning 
power; vision lost converts an other- 
wise useful man into a burden to his 
family. 

Grinders, chippers, men who work 
about molten metals or who are en- 


gaged in oxy-acetylene or electric arc 
welding and similar 
the 


af- 


men subject to 


risks, can be shown their need of 


which 


protection egles 


safety g 


ford. In some of these occupations, 
workmen do not so readily recognize 
the necessity for protection to their 
eyes because the injury is gradual and 
therefore not appreciated immediately. 
This is particularly true of grinders. 
While the particles of grit and metal 
which the 


frequently 


are driven into 
grinding 
enough to 


times 


eyes by 


wheels are large 


cause instant pain, some- 


followed by grave consequences, 
yet the most injuries from this source 
are not quickly noticeable, for in 
many cases these flying particles are 
very fine and multitudes of them ac- 
cumulate in the 
at first, later 
mation which may lead to permanent 
impairment or even to a total loss of 


vision. 


eye without warning 


but on causing inflam- 


Eye injuries from flying chips, on 
the other hand, are instantly apparent, 
and eye protectors, therefore, are more 
generally valued and used by chippers. 
These chips are comparatively 


and are 


large 


driven with great velocity; 
when they attack the unprotected eye 
the resultant 
often serious. 


lost. 


and 
Frequently the eye is 


injury is painful 


Sparks and Splashing Metal 


In foundry practice, accident to the 


eyes caused by sparks or splashes of 


molten metal have been numerous, 


and often of grave consequence; 80 


per cent of the total loss of eyesight 


was traced to this source. The use of 


goggles would have limited, if not 


eliminated, these injuries. Foundry 


men have been slow to recognize the 


value of safety gogel 
such 


es for preventing 
probably 


injuries, because no 
safety goggles were available upon 
which they could place reliance. The 


newer types, however, have proven so 
satisfactory for this service that their 
use handling molten 
metal is constantly increasing; 


plants they 


by men when 
in some 


are worn by every man 
when pouring or assisting in pouring. 
Employes engaged in oxy-acetylene 


goggles 
fitted with special colored lenses to 
ward off harmful rays of light 


welding should wear safety 


and to 


protect the eyes against flying sparks 
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excessive 





and glare. For protection 


of the eyes against the still more in- 
tense ultra violet rays encountered in 
electric arc colored 


welding, deeply 


lenses are required. Inasmuch, how- 
ever, as the excessive heat of the elec- 
tric 


count in its 


should also be taken into ac- 
effect upon the 


upon the exposed skin of the face and 


arc 


eye 


neck, it has become necessary to make 
the safety goggle a part of a welder’s 
helmet. 
Use -Goggles in Sand-Blasting 
Safety goggles, furthermore, afford 
eye comfort and protection to casting 


cleaners and others engaged in dusty 


work; also to men working about 


sand-blast rooms. The sand-blast op- 


erator himself, however, should 


tect 


pro- 


his entire head and neck by a 


suitable helmet with inserted lenses. 
Were it the 


of the details, it would point a con- 


not for gruesomeness 
vincing lesson to show the record of 
thousands of workmen who today are 
deprived of their vision, either in 
whole or in part, because they did not 
themselves protect their 
should therefore become the 
the 


and its foremen to study the need of 


adequately 
eyes. It 
concern of 


serious management 


eye protection in every department of 
their plant and to use every reason- 
the 

will 


able endeavor to influence use of 
gles where 
injury to 


workmen, 


safety gog they pre- 
The 


should 


their workmen. 
on the 
call eye protectors 


whenever they think that by wearing 


vent 
other hand, 
constantly for 
them they can preserve Nature’s price- 
less gift of vision. 

When 


first 


eve glasses of any kind are 


worn, there is a temporary feel- 


ing of discomfort which is increased. 


to a certain degree, by the imagina- 


tion of the wearer. It is so when a 
man first wears safety goggles; the 
experience ts new and seems unnat- 


ural, but in a day or so this feeling 


wears off and in a little while he be- 


comes so accustomed to wearing gog- 


les that he is frequently unconscious 
the 
such a short period of 


trivial discomfort a small price to pay 


that he is wearing them. Is not 


endurance of 


for the protection of his eyesight, with- 
the skill of 
would be of little avail to earn 


cut which his hand and 
mind 
for himself and his family a living? 

The 


who should wear safety goggles and 
they should be 


question may be raised as to 


Here 
the 


far 


when worn. 
again the extraordinary value of 
eye provides the answer. It were 


err in the direction of 
the eyes even where 
to the eye is only occasional, than to 


take any chance whatever. 


better to pro- 


tecting hazard 











and | 


‘work 
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\ safety goggle, in order to fulfill 
the requirements of protection and 
comfort, and to be fully appreciated by 
workmen, should be as light as prac- 
ticable. All metal 
rust-proof, 


parts should be 


sanitary, strong and yet 
capable of easy adjustment to the face 
without the 
should be circular and sufficiently large 
to adequately cover the eyes and per- 
mit a large field of vision; they should 
be tough 


use of tools. Lenses 


harmful im- 
perfections, and easily and economically 
replaced when damaged. 


and free from 


For the protection of grinders and 


others from flying particles, and to 
prevent burns by molten metal, un- 
colored, thin lenses are satisfactory; 
for chipping and similar work, the 
lenses should be also uncolored, but 


should be extra thick to avoid break- 
age. For general purposes and where, 
on account of excessive glare, colored 
lenses are required, the nature of the 
will what 
shade of color or depth of color is 
suited for the For 
dinary low temperatures, 
lenses of amber color or of a slightly 
smoky color, are frequently used. Steel 
furnacemen require cobalt blue lenses 
of an unvarying shade, in order that 
they may accurately gage the color of 
the metal. 


have to determine 


best purpose. or- 


glare of 


For oxy-acetylene welding, 
lenses of a fairly dark greenish hue 
have found satisfactory. For 
electric arc welding, lenses of a dense 
violet usually 
combination of 


been 

color, produced 
red and blue 
seem to fill the requirements most ac- 


by a 
lenses, 


ceptably. 


Eye Glasses Under Goggles 


It is important that the construction 


ot the goggles should allow men to 
wear ordinary eye glasses under them; 
the lenses, therefore, should be about 
2 inches or more in diameter. 

should 
not be concentrated upon the bridge 
of the nose, but preferably distributed 


cover the sides of the nose and upon 


The weight of the goggles 


the cheek bones, to avoid discomfort; 
for the same reason the bows should 
be flexible and fit snugly, yet easily, 
around the ears. 

All safety goggles should have some 
adequate side protection to ward off 
flying particles which otherwise would 
enter the eye from the side. These 
side protectors should comfortably and 
closely fit the curves of the face and 
be properly ventilated; they should be 
permanently attached to the goggles 
so that workmen may not thoughtless- 
ly remove them. These side protec- 
tors may be made of leather or metal. 
While the metal side guards afford a 


(Continued on page 113.) 
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Sand-Idandling System for Brass Foundries 


RASS founders are now giving 
considerable attention to sand- 
handling and continuous mold- 
ing systems for reducing the 
production when turning out 

large quantities of light, duplicate work. 

The problem as applied to non-ferrous 


cost of 


metal foundries has aspects which are 
not encountered in the application of 
molding 
The 
afford 


continuous systems to gray 


iron work. average brass foun- 


heavy initial 
the 
tion of many continuous systems, and 
the field, 


mechanism re- 


dry cannot the 


investment required for installa- 


to meet conditions in this 
the 


liable 


not only must be 


efficient, but relatively in- 
With the meeting 
requirements, the Mfg. 


Co., Freeport, Ill., has devised a con- 


and 


expensive. aim of 


these Arcade 


tinuous sand-handling system for brass 


foundries which has a number of in- 


teresting features. 


The Arcade system is designed to 
mix, prepare and distribute the sand 
to the molders, to handle the molds 





before and after pouring and to pro- 
the old 
the delivery of the rough castings to 
the The 
tem rotary 


vide for reworking sand and 


cleaning department. 


sys- 


includes a series of sand 


mixers, an oscillating conveyor, sand 


storage bins, floor trucks for carrying 


the molds and overhead trolleys for 
handling castings and used sand. 
Typical Installati 

Fig. 1 shows a typical installation 
in the brass foundry of the Arcade 
Mfg. Co. The molder works at a 
squeezer machine and places his /fin- 
ished molds on_ small, four-wheel 
trucks, which are advanced across the 
floor as the work proceeds. The 
trucks are constructed of light angle 
iron and are framed so that they have 
ample strength. The wheels, which 
are 8 inches in diameter, are set 5 
feet apart. The overall length of the 
platform carrying the molds is 7 feet. 
The platform is inclined about 15 de- 


grees to facilitate pouring. Each truck 





FIG. 1 





GENERAL 


VIEW OF 


ARCADE 


SAND-HANDLING 


and carries 
flask 


placed sidewise or seven molds placed 


weighs about 25 pounds 


five 11 x 16-inch snap molds 


endwise. 


Four or five truckloads of molds 
are poured at one time. Two men 
handle the ladle, while a third shifts 


the weights and jackets as the pouring 
proceeds. The weights are transferred 


from 


one mold to the next and never 
need be placed on the floor \fter 
the pouring operation, the various 
truckloads of molds are dumped _ suc- 
cessively into the sand bucket shown 
at B, Fig. 1 This bucket, wich is 
suspended from an overhead trolley, 
is long and narrow and has sufficient 


capacity to carry the Contents of from 
seven to ten molds. The empty trucks 


are set on end and hung on an over- 


head trolley rail, which carries them 
back to the molder. A set of bottom 
boards goes back with each truck. 
These cross trolleys are shown at T 
in Figs. 1 and 2. 


As soon as it is filled, the sand 
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FIG, FLOOR 


bucket is transferred to the shaking- 


out station, lig. 3, where its contents 
are dumped onto the receiving con- 
veyor, C. At this the 
are sand, 
Such sand 
required is added and the 
conveyor is 
the 


carries it to 


point 
the 
with a hose. 


castings 
removed from 


then wet 


which is 
new 
as may be 


receiving started in mo- 


tion. It 
vator, /:, 


delivers sand to the ele- 
which the ro- 


tary 
onto 


sifter overhead. Before 
the elevator, the 


under a set’of rotating 


passing 
sand is fed 
knives which thorough- 
ly mix the water and 
the sand with -the 
old material. the 
which is a 
product of 
Arcade 


new 
From 
first sifter, 
standard 

the company, 
the sand drops onto a 
bucket conveyor that 
carries it to a second 
sifter which in 
drops it 


turn 
onto 
oscillating or 


a long 
paddle 
conveyor extendin: 
the molders’ 
tions. The general con- 
struction of this 
veyor is shown clearly 
in Fig. 1. 
are 


over Sta- 


con- 


The paddies 
counterbalanced 
and are operated by a 
long connecting rod, 
push the 
sand along with a mo- 
tion similar to 
parted 


This 


designed? to 


that im- 
shovel. 
process 


| a 
by a FIG 
aerating 


TRUCKS 


THE 
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IMMEDIATELY AFTER THE MOLDS 


and 
to a normal condition. 


serves to cool the used sand re- 


duces it 
Irom the paddle conveyor, the sand 
drops into bins placed at the molding 


stations. The latter may be provided 


either with standard squeezer  ma- 


chines and plain sand bins or with 


air bins 
The 


feet 


overhead 
riddles. 
sand about 4 
feet and 54 feet deep with an 
opening at the 


squeezers and con- 


taining automatic plain 
bins are long, 3 


wide 
from 


bottom which 





WERE POURED 


shoveled into the 
are of 
pacity that the sand has sufficient time 


to sweat and 


the sand be 


molds. 


may 


These bins such ca- 


become mellow before 


it is used again. This is an important 


consideration, and many continuous 
systems have failed through improper 
provisions for cooling and reworking 
machines 
type and 
hand 
riddle is 
used, shown at the 
left in Fig. 1, the pre- 
pared sand is dropped 
from the main convey- 
or into a 


trom 


the used sand. The molding 
of the standard Arcade 
operated either by 
Where an automatic 


are 


may be or 
by air. 


as 


storage bin, 
turn it 
is transferred to a 
sinaller 


which in 


overhead bin 
by means of a bucket 
elevator. The overhead 
bin contains an air-op- 
erated riddle, through 
which the sand is sift- 
ed directly into the 
mold. The surplus sand 
falls from the table of 
the machine into a 
large hopper that di- 





SHAKING-OUT STATION, 
ELEVATOR 


SHOWING 


THE 


rects it to a short con- 
veyor leading back to 
the storage The 
system is and 
may 


bin. 
flexible 
extended 
lengthening the 
conveyor and 
lishing 


be by 
main 
estab- 
additional 
molding stations. 


aseven-unit 


For 
plant 


SAND 
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such as that installed at the Arcade 
foundry, about 10 horsepower is _ re- 
quired. 


On light work, where the core set- 
ting is simple, using 11 x 16-inch snap 


fiasks, a workman can turn out 25 
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molds per hour where he has to shovel 


riddle his sand; with the 


automatic riddling device, the produc- 


and own 
tion is increased about 20 per cent or 
to approximately 30 molds per hour. 
The actual daily of 


output, course, 
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will vary with the class of work 
and local conditions. The foregoing 


figures cover the production of refrig- 
erator door hinges there is no 
core work except setting the chills in 
each hinge. 


where 


PROBLEMS OF THE BRASS FOUNDER 


| What To Do and How To Do It 


Porous Brass Sleeves 
We are making brass sleeves for pro- 
peller shafts from a mixture containing 
copper, 8&8 pounds; tin, 10 pounds; sinc, 
2 pounds,and 0.5 per cent of phosphorus 


as @ deoxidiser, which is employed in 
the form of phosphor copper. In mak- 
ing this mixture, electrolytic copper 
is used. The sleeves are porous. In 
the past we used pop gates on the 
niolds, but later we changed the method 
of gating the castings, placing the gate 
at the bottom and side, using a 2-inch 
runner, but no aimprovement resulted. 
We also tried pouring the metal at 
varying temperatures with the result 


that the castings poured at a high tem- 
perature appeared spongy, 
poured al a comparatively low temper- 


and when 


ature, the castings contained’ blow-holes. 


What would you suggest to remedy this 
difficulty? 


Inasmuch as these sleeves were suc- 


cessfully cast in the past, some change 


must have been made in the melting 
practice that is accountable for the con- 
dition that now exists. The metal now 


is aerated, in other words, gas is pres- 
ent, and this is the source of the poros- 
found the skin of the 
are machined. It 
is difficult and practically impossible to 


ity underneath 


castings when they 


make sound castings, especially large 
cylinders, if the bronze once is oxidized 
to a point where it will retain gases in 
solution, and, therefore, it is important 
to prevent the absorption of gases dur- 
ing the melting process. No deoxidizers 
are known which can be relied upon to 
produce sound castings after this metal 
once has been oxidized. 

You should 
tigation of your 
Careful 
changes 
in 
such, 


conduct a careful inves- 


present melting prac- 
taken of 


discovered, 


tice. note should be 


that 
methods 


can be 


of 


any 
either 
rials, 


melting or mate- 
for example, the fuel, 
crucible, charcoal, metal, etc. It may be 
probable that the fuel contains a higher 
percentage of sulphur than formerly and 


as 


the crucibles may be more porous, per- 


mitting the furnace gases to diffuse 








through their walls, or the charcoal may 
not the 
be as careful as in the past. 


be clean and melter may not 


The cause 
of your trouble must exist in the metal 


before it is poured into the molds, for 
if the latter are too hard or are made 
of sand containing a high percentage 


of clay, the metal will not be quiet in 


Casting Phosphor Bronze Liners 
Onto Steel 


We have experienced considerable dif - 


ficulty in casting phosphor bronze lin 
ings in cast iron sleeves. The bronze 
contains blow-holes, which usually are 
located at the upper ends of the cast- 





the mold, but will boil and may be mgs. The methods of casting and mold- 
ejected with considerable force. If the ing and other details are shown in the 
cause of the trouble cannot be located accompanying illustrations. In Fig. 1, A 
by a study of melting conditions, the is @ longitudinal section through the 
phosphorus might be omitted from the ¢a@st tron sleeve, phosphor bronze liner 
mixture and iron substituted, employing @nd the core; B is a cross section 
yellow prussiate of potash as the me- (through the sleeve, liner and core, and 
dium of introduction. Use 1 per cent C ts a horizontal section through the 
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FIG. 1—LONGITUDINAL SECTION OF 
END AND PLAN 
of this salt, which should be added on 


top of the molten alloy, and it should 
be left on top of the metal for a period 


of several minutes before being stirred 


into the metal. 

The United Metal Mfg. Co., Nor- 
wich, Conn., has begun work at its 
new plant on Shipping street, which 


was formerly occupied by the Sterling 
Machine Co. The work 
the brass the 
company is erecting is under way and 


construction 


on new foundry which 


it is thought that it can be in opera- 
tion inside of a month. 


CAST IRON 
VIEWS OF MOLDS AND MOLD INCLINED 


SLEEVE AND BRONZE LINER, 


FOR POURING 


vertical mold. The mold consists of @ 
flat tron plate on which are pasted two 
half cores, the diameters of which may 


range from 2% to 4 inches, according 
to the size of the tron sleeves, and 
these may vary tn length from 10 to 36 
inches. When making the mold, the 
plate and tts two cores are set on one 
end and the two iron sleeves are cen- 


tered over each core. The Space between 


the cores and the inside of the sleeves 
constitutes the mold into which the 
bronse is cast to form the liners, the 
brass being held in place by the dove- 


tails shown in the cross section, B, Fig. 
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1. Before being molded the sleeve cast- 
ings are coated with red lead and are 
heated to a high temperature. 
and heavy grease also have been 
for coating, but blow-holes tnariably re- 
sulted. The the blow-holes 
in the bronze linings is indicated in 
Fig. 2, as they are generally found in 
upper part of the The 


Coal oil 
used 


location of 


the 
method of melting and pouring, as in- 
dicated at D, Fig. 1, also has been tried, 
but without good results. 


casting. 


When casting brass or bronze onto 


iron the most important feature upon 
success is dependent is the 
cleanliness of the iron. A_ small 
amount of scale or rust will result in 


the 


which 


and 
no amount of painting or oiling will 
be productive of 
In this instance 
should be 


development of blow-holes 


satisfactory results. 
the 


out 


shells or sleeves 
and the 


tailed grooves should be scraped until 


bored dove- 


every vestige of rust or scale is 
Undoubtedly, 
the clean- 


ing the sleeves and after removing all 


re- 


moved. sand-blasting 


would be best method of 


rust or scale, plumbago, mixed with 


kerosene, should be used as the coat- 
ing. 
casting, 


When in a mold and ready for 
the sleeve 
hot to 


should be suffi- 


the moisture 
sand from condensing on the 
The method of the 
mold for pouring, as shown at D, Fig. 
the 
should be 


ciently 
of the 
iron. 


prevent 
inclining 
1, should prove satisfactory with 
that the 
from the upper end with a 
flow-off provided at the lower end of 
the mold. The portion of the 
flask should be partitioned off at each 


exception metal 


poured 
cope 


end to carry only sufficient sand for 
the and flow-off, thus 
leaving the middle of the iron sleeve 
exposed and _ this permit of 
the application of heat by any suitable 


riser or 


gate 
would 


means, such as the use of a kerosene 
burner. If the and hot 
and if the bronze is poured hot and is 
well flowed-off, no difficulty should be 


iron is clean 


experienced in obtaining clean, sound 
However, if under these 
trouble still continues, 


it is advisable to omit the phosphorus 


castings. 


conditions the 


from the bronze, using a small amount 
of zine in its place. gas 
pockets still occur, it is probable that 


However, if 


the iron composition of the sleeves is 
at fault. the 
metal is and 
closer-grained 


Perhaps the grain of 


too open and a harder 


iron should be used. 


The 


scan Co., 


Roessler & Hasslacher Chem- 
New York, on Jan. 14 made 
a demonstration of Trisalyt before the 
branch of the 
Electro-Platers’ Society at the Uni- 
Rochester. A demonstra- 
tion of Trisalyt in copper, silver, gold 
and brass solutions was made. 


Rochester American 


versity of 
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Wavy Surface on Aluminum Plates 


What is the cause of a rough face 
on aluminum match plates? 
the mold with a 
The rough surface on the plates we 
making has a wavy effect. 

Skin-drying 


Would you 
advise drying torch? 
are 
harm 


molds will do no 


and possibly may help in obtaining a 
The 


sprayed 


smoother surface. mold surface 
molasses 
sand and 


whenever 


first should be with 


dusted with fine 
printed-back 
To prepare the sand for dusting 
the place 


and burn it. 


water, then 


should be pos- 
sible. 
sand in a 
When cold, place 


onto mold, new 


crucil le 





pede 
Le 
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FIG, 2—IRON SLEEVE WITH 
BRONZE LINER CAST 
SHOWING GAS 





PHOSPHOR 
INSIDE, 
POCKETS 


the sand in a fine mesh bag and shake 
onto the mold On the 


parting, such as 


surface. top of 


dusted sand shake a 


mold from 
pattern. The printed 
mold then is skin-dried by a torch, and 


lycopodium, to prevent the 


adhering to the 
fine 
surface can be secured, which will pro- 
duce 


by following these suggestions a 


casting. At the 


might be 


smooth same 


advisable to increase 
the using a 
higher cope and a trial of this method 
might be 


time it 


the pressure on mold by 


made before resorting to 
skin-drying 


Phosphor Bronze Difficulties 

We are experiencing considerable dif- 
ficulty in casting brass bushings which 
are covered with a heavy scale due to 
the metal cutting into the sand. The 
cores also are badly cut and we would 
like to know how these difficulties can 
be avoided. 

The difficulty is due to pouring the 
metal too hot. Your mixture is phos- 
phor bronze, containing a high content 
of phosphorus and is exceedingly liquid 
when molten. Therefore, if poured at 
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casting temperature, 
the sand like water. 
pour the metal much 
a temperature a little 
melting point. Considerable 
experience will be required to gage this 
point, but the skimming iron may be of 
some assistance if it is dipped into the 
metal occasionally while the pot is held. 
When the alloy sticks to the skimmer, 
the metal should be poured and as 
time must not be lost when this stage 
is reached, it is advisable to have the 
pot in close proximity to the molds, so 
that the metal can be rushed in before 
it sets. 

The core should be coated with plum- 
bago, the latter being applied’ as a paste 
mixed to that consistency with molasses 
water. The plumbago paste should be 
applied to the core with the fingers and 
should be rubbed on, producing a thick, 
smooth coating, which will prevent the 
metal from penetrating the core. The 
casting sent appears to have been made 
wholly or in part from emery grindings, 
or the metal was carelessly melted. If 
you use grindings, this material should 
first be cast into ingots and _ remelted 
for casting purposes, using at least two- 
thirds new metal. 


the usual bronze 
it will seep into 
The remedy is to 
cooler, namely at 
above its 


Aluminum Solder 


Can you furnish us with a good mix- 
ture for aluminum solder that can be 
used for soldering sheet aluminum to 
aluminum castings? We have been using 
a mixture consisting of tin, 29 
sinc, 11 ounces; aluminum, 1 


ounces; 
ounce, and 
phosphor tin, 1 ounce, which has given 
fair results on aluminum, but it cannot 
be used for soldering sheets to castings. 

The selection of a suitable solder may 
be made by a trial of the following al- 
loys: No. 1—Tin, 30 
ounces, and aluminum, 1 
copper, 3 


zinc, 7 
No. 2— 


ounces, 


ounces ; 
ounce; 
aluminum, 9 
No. 3—zinc, 25 
aluminum, 6 ounces, and tin, 69 


ounces ; 


and zinc, 15 ounces; 
ounces; 
ounces. 


Cheap Phosphor Bronze 
Kindly furnish us with a formula 
for a cheap phosphor bronze metal suit- 
‘able for sheave wheel 
similar castings. 

An 


bushings 


bushings and 


alloy suitable for sheave wheel 


and similar castings follows: 
tin, 10 pounds: 
lead, 10 pounds, and 15 per cent phos- 
phor copper, 2 pounds. Melt the 
add the phosphor 
copper, next the. tin and lastly the lead. 
The mixture should be 
oughly. 


Copper, 78 pounds; 
cop- 


per under. charcoal, 


stirred thor- 


A. W. Moyer, New York, has as- 
signed a brass furnace patent to the 
W. S. Rockwell Co., of New York. 








uccessfully Operatng a 3-lon Open-Hearth 


How Steel is Made in a Small, Oil-Fired Furnace, Designed to Oper- 
ate on Mexican Fuel—Utilizing Waste Heat From Crucible Battery 


BOUT three years ago one 
of the proprietors of a cru- 
cible steel foundry in New- 
ark, N. J., was trying out a 
new annealing furnace. It was 
equippped with a single atomizing 


burner which emitted, under pressure, 
a spray of fuel oil that had been pre- 
heated to a temperature just below 
The spray, 
fed a flame that car- 


ried the length and breadth of the fur- 


the vaporizing point. on 


being ignited, 
with 
the castings, piled about a foot deep 
on the 
when 


nace, coming into direct contact 


furnace floor. ‘Toward 
the 
ready to 


the 


noon, 


foundryman was. getting 


out for lunch, he 
last look 
to keep the flame burning during the 
noon hour. 


gO gave 


furnace a and decided 
When he returned he was 
surprised to find the furnace contents, 
about $150 worth of castings, reduced 
to a puddle of molten steel. This 
<ident led to thought, 
which was turned to profitable account 
finally the of a furnace 
embodying this discovery, devoted en- 
tirely to the melting of steel. 

The 


in- 
considerable 


by eréction 


furnace which thus had 


its or- 
igin in the accidental melting of a 
heat in an annealer is probably the 
only one of its kind in existence. In 





FIG. 1--CITARGING 


ceneral design, it is a reverberatory 
furnace of the open-hearth type, with 
the that 


principle, the 


exception the regenerative 
fea- 


ture of the open-hearth, is not strong- 


always distinctive 


ly emphasized. Indeed, the pre-heat- 


ing of the air supply is an incident 
rather than an object in this furnace. 
As indicated in Fig. 6, the furnace 
is 22 x 7% feet in horizontal cross- 
section, and 10 feet high. Of the verti- 
cal dimension, 3 feet are below the 
surface of the ground. The _ hearth, 
made of tank plate, is 2% feet high 


and 12 x 5 feet horizontally, and rests 


on a concrete foundation 3% feet deep. 


\t each end of the furnace are two 
vertical ports for the admission of 
the air required for combustion. The 


ports are rectangular in cross-section, 


each 371%4 x 16™% inches, discharging 
into the furnace about a foot above 
the level of the top. The roof is 
made of silica brick set on end. That 
part of the roof above the ports 
slopes downwardly from the ends, 
while the section of the roof above 


the hearth, 12 x 5 feet, is a flat arch, 
which springs from both the ends and 
the sides. 

This 


of the 


installed in 
Steel 


furnace, the plant 


Riverside Casting Co., 


Newark, N. J., is operated on fuel 


oil. The latter is-introduced by means 
of burners which are pivoted exter- 
nally at each end, as shown in Figs. 


1 and 2, and which are operated al- 


The flame from each burn- 
er enters the the 


ternately. 
furnace hori- 
about 1% 
the top of 


reverberated 


end of 
zontally, at a 
the 


feet 
the 
the 


point 
above level of 
being 
the making 
their escape through the ports at the 


hearth, upon 


hearth, exhaust gases 
opposite end. 

The ports at either end lead to two 
underground terminate 
butterfly 
checkerwork 
the 
Originally 


which 
Swindell 
brick 
is located 


flues, 
the 
only 


\ alve of 
The 


furnace 


in a 
type. 
in the 
two 


between 


ports at each end. 


the ports were separated by _ solid 


brick partitions, but this form of con- 
struction 


recently, was abandoned, 
since it was found that by employing 
the checkerwork form of partition, 


the strain on the end walls is lessened. 
In order that the flame from the burn- 
ers above may not he deflected sharp- 
ly against the roof, the partitions are 
topped with brick 
the operation of the furnace, the burn- 


solid arches. In 


ers are employed alternately for peri- 


ods of 20 minutes. Thus, at the end 
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of each period, one burner is swung 


away from the furnace and the oppo- 
site burner swung in, while the direc- 
tion of the air current is reversed 
by the butterfly valve. In this man- 
ner the furnace is regenerative to a 
certain extent, in that the checker- 
work partitions, while not designed 
primarily to serve as regenerators, ex- 
ert a regenerative influence. The 
checkerwork partitions are each 37! 
x 27 inches in horizontal cross-section 
and 69 inches high. 

The capacity of this furnace is ap 
proximately three tons per heat and, 
as a rule, two heats are made daily. 
The metal is tapped into a two-ton, 
bottom-pour, crane ladle, which res 
in a cinder-pit at the back of the 
furnace. The hearth is lined with 
silica brick and sand and the _ prac- 
tice is similar to that of acid open- 
hearth work. That the hearth may 
be heated properly, the oil flame is 
turned on about three hours before the 
charge is put in. Charging is done 
by hand, the material being laid on 
a peel which is slid in over the sill. 
Twenty per cent of the charge con- 
sists of low phosphorus and low sul- 
phur pig iron and the remainder is 


boiler plate. Before tapping, a frac- 
ture test is made, which determines 
whether the metal shall be ored-down 
or pigged-back. The furnace con- 
sumes about 25 to 30 gallons of fuel 
oil per hour, which, considering the 


size of the installation, results in an 


Pe ee 
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FIG. 2—END 


VIEW 


OF 


HEARTH, SHOWING ONE 
BURNER 


extremely moderate 
the charge in 
requires about 2% hours exposure 
the oil flame 


be tapped. 


The’ Riverside 


was the first 


employ fuel 


fields in Mexico 


FIG. 3—THE TWO CRUCIBLE FURNACES, 


oil 


the 


before it is 


concern 


WITH 


Stee] 


from 


PORTS 


fuel cost. 
furnace, 


WASTE 


SMALL 


Casting 
successtully 

the 
for the 
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of crucible steel. After experiment- 
ing with it for a considerable period, 
the company placed its first contract 
last May for the regular delivery of 
the Mexican oil. Prior to that time 
it had used American oil. With the 
development of processes, however, for 
further refining American oil, the oil 
companies became less’ willing to 
sell it, and the Riverside company 
finally found itself facing the alterna- 
tive of substituting a cheaper fuel or 
retiring from _ business. 

The oil handling system in use at 
the Riverside plant was laid out es- 
pecially for the use of Mexican oil. 
llowever, its viscosity is so great 
that it will not flow freely by gravity, 
weather. There- 
fore, the tank cars are connected to 


especially in cold 


a live steam line from the boiler 
room, the steam being applied about 
a foot away from the discharge noz- 
From the tank 


car, the warmed oil flows at the rate 


zle of the tank car. 


of about 2,000 gallons per hour into 
two storage tanks having capacities of 
10,000 and 16,000 gallons, respectively 
The latter are provided with steam 
coils which maintain the oil at a tem- 
perature of 70 to 80 degrees, Fahr., 
at which it will flow -freely. From 
the storage tanks, the oil is pumped 
through a steam-jacketed cylinder in 
the boiler room, where the tempera- 
ture is raised to about 150 degrees, 
Fahr. In the boiler room the oil 
also is run through a strainer which 


HEAT BOILERS IN THE BACKGROUND 
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frees it from impurities. 

The the 
point of combustion at a temperature 
slightly the 
which is 175 degrees, Fahr. 
the 
burners 


oil must be delivered to 


below vaporizing point, 
To this 
supply pipes leading to the 


small, 


end, 


are provided with 
The burner 
the W. N. Best 
each furnace, with the exception of the 
but 
delivered to 


steam heated pipes. em 


ployed is of type, 
open-hearth, being provided 
The 
the burners at a pressure of 10 pounds, 
while, the 


compressed 


with 
one burner. oil is 
for thoroughly atomizing 


oil, a small amount of 


air, at a pressure of 40 pounds per 
square inch, is supplied to the burner. 
In addition to the open-hearth, the 


foundry is equipped with two, 10-pot 


crucible furnaces, shown in Figs. 3 
and 7, each 6 feet by 27 inches, and 
20 inches deep. The pots are ar- 
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third, 90 pounds. In order that the 
usefulness of the pots may not be 
decreased by the oxidation of the 
flame from the oil burner, the supply 
of air is so regulated that the oil 
is completely oxidized before the flame 
reaches the furnace proper. On an av- 
erage, two tons is melted in each fur- 
nace daily. For charging the cru- 
cibles, boiler punchings are used, 50 


per cent ferro-silicon and 80 per cent 
added’ to 
minutes 


each 
the 
operation. 


ferro-manganese being 
about 15 
completion of the 
The oil is consumed in 
at the 
hour, 

The 


nace, 


crucible before 
melting 
these furnaces 


rate of 20 to 25 gallons per 
each. 
fur- 


Fie 4. 16 6 =x 22 feet 


oil - burning annealing 


and 3% feet deep, and is equipped 


the 
expense 


single burner _ of 


To 


with a 


Best type. eliminate the 
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5 and 6 tons of 


The 


is an example of 


castings per charge. 
Steel Co. 
how, by 
toil 
inauspicious beginning may grow into 


Riverside Casting 


the exercise 
and 


of unremitting patience, an 


a conspicuous success. [t was found- 
ed about seven or eight years ago by 
Thomas Malcolm and J. S. Kinne, two 
employes of the Cooper, Wigand, 
Cooke Co., Delawanna, N. J., which 
went out of business about 1905. 
Messrs. Kinne and Malcolm had a 


capital of only about $3,000, and with 


this sum as a foundation they en- 


gaged in business in the building, on 


Riverside avenue, Newark, which had 


been occupied by the defunct Uniform 


Casting ‘Co., for which at one time 
Mr. Malcolm had been foreman. The 
business thus established grew in vol- 
ume until the erection of a new foun- 


dry became necessary and the present 




















FIG. 4—THE OIL-BURNING 


the four crucibles 
nearest the combustion end occupying 
what is the melting 


and the remaining pots, the pre-heating 


ranged in pairs, 


known as zone 


zone. The oil flame is ignited about 
4 a. m., and at 7 a. m. the first four 


or six pots are ready to be removed, 
the remaining pots then being moved 
into the melting 
bemg placed in 


forward zone, new 


pots the pre-heating 
zone -to replace those moved forward. 
After the first heat at 7 a. four 


and six pets are taken from the fur- 


m., 


nace alternately at intervals of about 


1% hours through the remainder of 
the day. The average life of the cru- 
cibles is three heats. No. 60 cruci- 


bles are used; their capacity on the 
first heat is about 120 pounds, on the 


second about 100 pounds, and on the 


ANNEALING 


FURNACE FIG. 5 


attached to two cleaning operations, 
the uncleaned castings, with the gates 
knocked off, the 
and subjected to a 
1500 or 1,600 degrees, 


Fahr., depending on the nature of the 


are placed in fur- 


nace are tem- 


perature of 


castings and the test that is required 
of them. At this temperature they are 
held for a period of four hours, when 


the furnace is sealed and permitted to 


cool slowly. After being removed 
from the furnace, the castings are 
transferred to the cleaning depart- 
ment. The oil consumption in this 


furnace 20 


The exhaust ports connect- 


averages about gallons 


per hour. 
ing with the flues are located in side 
walls along the bottom of the furnace, 


being spaced at 


intervals of 2 feet. 


The capacity of the furnace is between 


HOW THE OIL-FIRED MOLD-DRYING 
OVEN IS HEATED 

plant was completed about two years 

ago 


The foundry is divided into a cen- 
ter bay, 40 x 182 
bays, 20 x 150 and 25 x 
The 
floor 


accommodates 


and two side 


150 


feet, 
feet, re- 


spectively. main bay is devoted 


entirely to while the 
the 
the 


furnace, 


molding, 


east bay bench 


molders and, in addition, anneal- 


ing and heat-treating supply 


room, a compartment for housing an 


oxy-acetylene apparatus and the core- 
The 


open-hearth 


making department. 


the 


west bay 
the 


furnaces, grinding and clean- 


contains furnace, 
crucible 
ing department, cold saws and, at the 
south end, the shipping platform. 
Alongside the west bay are the engine 
and for 


small leantos 


blast 


boiler rooms, 


housing the sand equipment, 

















The 
is served by a siding from the Penn- 
sylvania railroad. 
braces a two-story, 25 x 30-foot pat- 
tern shop and a two-story, 25 x 50- 
foot pattern “storage building, as well 
as an office building. 
The boiler room 


tumbling barrels, etc. foundry 


The plant also em- 


is equipped with 


Tae FouNDRY 


gine room, heating the oil system and 
heating the plant in cold weather. The 
engine room contains a 75-horsepower 
engine, direct-connected to a _ direct 
current generator, three air compres- 
units, and a_ switchboard for 
controlling the supply of current to 
the machinery in the plant. 


sor 
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is provided with wide gage track and 
industrial cars. A third oven at the 
end of the east bay is of the same 
size, but is provided with double, nar- 
row-gage tracks, with a capacity of 
two cars. This oven is used exclusive- 
ly for drying small molds and cores. 
the core department being located in 
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FIG. »\—-BACK AND FRONT 
boilers 
150 


horizontal 
of 100 


spectively. 


two having capaci- 


ties and horsepower, re 


These are operated al- 
most exclusively on waste 
the An 


oil provided 


heat from 


crucible furnaces. auxiliary 


burner also is for use 


crucible furnaces in 


The 


used 


when the are not 


operation. steam from 


boilers is for operating the en- 


ELEVATIONS AND 


these 


SECTIONAL 


The 


commanded 


of the 
a 10-ton, floor-operat- 


main bay foundry is 
by 
ed, three-motor traveling crane of the 
Maris type, having a span of 40 feet 
and the full length of the 
For drying the floor molds, 
ovens, 1 ..x- 22 and 8 


feet high, are located outside the foun- 


running 
building. 
feet, 


two each 


dry at the end of the main bay. Each 


VIEWS OF 3-TON 


OPEN-HEARTH FURNACE 


The ovens are all 
oil-burning, each being provided with 
a single burner of the Best type. The 
burners are located front 
furnace in a firebrick trough extend- 
the full length the 
are with  firebrick 
the entering the 
through slots between the arches. 


the adjacent bay. 


in of each 


ing of furnace. 
covered 


flame 


These 


arches, oven 
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FIG. 7—PLAN OF 10-POT, OIL-FIRED CRUCIBLE FURNACE 
+} shown two difficult : when they are returned in damaged 
a So we aioe Protecting the Eyes and Feet eS iis wy 
castings recently produced at_ this . i condition, unless it can be shown that 
foundry. They are scoops for 7 cubic Against Injury they have been damaged by the em- 
yard clamshell buckets, and each cast- (Continued from page 104.) ploye with malicious intent. 
ing weighed 4,000 pounds. The lips sanitary advantage, in that they can The surest way of securing general 


were about 1% inches thick, while the be more easily cleansed, the leather use of safety goggles by workmen lies 
web was % inch thick. These castings Ones will conform better to the curves in the education of the workmen to 
were poured with the convex sur- Of the face, and, as stated by many the advantages and necessity of 


eye 
face up. The drag portion of the workmen who have worn both, the protectors. No method of 


education 
mold was finished in the floor in leather side guards are most comfort- is so effective as the personal exam- 
green sand. The cope was dry sand. able. In view of the common prac- ple of the foreman. By wearing safe- 
The interior of the bottom portion tice of allowing each workman a pair ty goggles himself when molten metal 
was of cinders and coke. and this Of safety goggles for his own exclu- is being poured, he shows his appre- 
spongy mass, by means of wrought Sive use, the sanitary advantage of- ciation for the dangers of molten 


iron pipe leading to the outside of the fered by the metal guards becomes metal; his action also consistently 


mold, was flooded with water imme- less important. backs him up when he advises his 
diately after pouring, to ease the Whenever, through changes of work men to wear safety goggles for their 
strains incidental to the shrinkage Ot workmen, a pair of safety goggles own protection. The chipping boss 
of the casting. The company pro- worn by one man are to be worn by can similarly lead the way; so can the 
duces castings for the general job- another, the goggles should be thor- foreman of the grinding room. Buile- 
bing trade, and makes a specialty of oughly sterilized. tin board display of damaged safety 
marine work. Recently the casting Employers should see to it that every goggles which have saved the eyesight 


of street railway crossings was under- one of their employes, who, through of workmen, or of suitable illustra- 


taken successfully. The capacity of the nature of the work, is likely to tions, particularly where illiterates are 

the. plant is about 10 tons of steel suffer injury to the eyes, wears suit- employed, will assist in arousing in- 

castings per day. able safety goggles. It has become a_ terest and co-operation among em- 
As in most modern steel foundries, quite universal practice of employers ployes. 

the Riverside Steel Casting Co. makes to furnish these goggles to their em- If workmen persist in needlessly ex- 


use of the oxy-acetylene welding ployes free of charge and to replace posing their eyes to danger, it may be 
equipment, reclaiming by this method the goggles or lenses in like manner _ necessary to discipline them. 
a considerable number of castings 








which would otherwise go into the 
discount. The equipment consists of 
an acetylene generating apparatus, 
oxygen tubes, welding torch, black- 
smith’s forge, etc. The latter is coke- 
fired. The castings first are heated 
in the region of the defect, after which 
the filler wire is welded in the oxy- 
acetylene ~ flame. In this manner, 
broken castings or castings with such 
flaws as blow-holes, shrink-holes or 
sand-holes, are saved at comparative- 
ly small expense. 


The Wheeling Corrugating Co., maker 
of sheet metal products, has opened a 
branch at Minneapolis. H. K. Clemons, 
formerly manager of the Berger Mfg. 
Co., is in charge of the branch. 





FIG. 8—STEEL CLAM SHELL BUCKET CASTINGS 











Gold and Gold-Plating Solutions 


ROM the earliest times gold 


has been used as a medium 


of exchange and has. been 


known as the most precious 


ot metals. Since the supply in recent 


years has been 


ful, 


comparatively plenti 


fallen to at least 
the 
lover of fine jewelry and costly novel 
This 
need in no 
of the 
gold 


greater 


gold now has 


second place in esteem of the 


affairs need 


the 


ties. condition of 


way disturb mind 


electro-plater of sold, as 


will be deposited in even 


quantities than ever before 


Compared with other metals, the 


amount of gold mined is small, but 


as it is found in nearly every country 


on the globe, it is quite easily ob 


tained in either pure or impure state 


for any purpose. It is nearly always 


found alloyed with silver, sometimes 


with other metals and is in form either 
crystalline, flaky or nodular, the latter 
being familiarly termed 


more nug- 


vets, which frequently are of consid- 


erable size. 


Extraction of Gold 

The extraction of gold from the ore 
facilitated al- 
by mechanical 


was until recent years 


most entirely means, 
but now the operation is effected by 
the filter press and cyanide baths at 


Gold 
equalled by no 


ereatly reduced cost. 


possesses 
characteristics other 


metal, some of which are its mallea- 


bility, its permanent luster and_ its 
acids. Its 
malleability is evidenced by the 
that one grain of gold may be beaten 
so thin that it 
of surface. 
the 
Hindus, 


lace. In 


resistance to all simple 


Tact 


will cover 56 square 


inches Even more won- 


derful is process 
that of 


treatment 


originated by 
the 
gold 


beaten 


manufacturing 
the 
and is 


gold is 


into sheets burnished 


upon small rods of silver. These 


wires so 


gold 


rods then drawn into 


fine 


are 


that one ounce of covers 


By Seymour W Rowsbar 


100 


then are 


These 
silk 


gold 


more than miles of wire. 


wires wound upon 


threads so as to appear as 
threads. 


While 


acid, gold is readily dissolved by al- 


unaffected by any simple 


most any mixture which _ liberates 


nitric 
1 to 3, 


chlorine and ae mixture of 


acid and hydrochloric acid, 


which is termed aqua regia, is usually 


Gold al- 
Copper and gold 


employed for this purpose. 
loys are numerous. 
combine in any. proportion § without 
the 


producing a 


seriously affecting color of the 


gold 


shade. 


other than redder 


These alloys are less dense 


but harder and fuse more readily than 
vold 


sold 1S 


The hardness and brittleness of 
the 
presence of impurities; 0.0005 per cent 


gold to 


greatly influenced by 


of lead 
brittle. 


causes become very 


Some of the popular alloys of gold 


arc as follows: Seventy-five parts of 


fine gold and 25 parts of copper make 


red gold; 75 parts of fine gold and 25 


) 
7 


parts of silver make green gold; 75 


parts of fine gold and 25 parts of iron 
make blue gold; 60 parts of fine gold 
and 40 


green 


of silver 
gold 


readily to 


parts make water 


gold, while and mercury 


combine make an alloy 


called anamalegam, such as is ordinar- 


ily used for cheap gilding. Two oxides 


of goldand twochlorides of gold are 
Neither of the oxides are of 
The 
chloride, 
AucL,, 


being 


known. 
particular interest to the plater. 
chlorides are the 

AucL, the auric 
or gold trichloride, 


aurous 
and chloride, 
the latter 
the compound obtained by dissolving 
gold in aqua regia and evaporating to 
dryness, the resulting mass being de- 
liquescent and of a yellowish brown 
color; when dissolved in water it pro- 
duced an orange colored _ solution. 
Metallic gold in the form of a brown 
powder is precipitated from the solu- 


tion of the trichloride by most reduc- 


ing agents, sulphate of iron being fre- 


quently used to prepare chemically 
attacked 
by potassium cyanide in contact with 


air, which should be 


pure gold. Gold is slowly 


tact borne in 
mind by the plater and the anode be 
when 
the 
manner in 
differ 
The 
the 
prac- 
tice and the artistic taste of the plater 
the 
As gold solutions are sel- 


from the solution 


The 
baths 


removed not 


In use. preparation of va- 


rious gold and the 


which results are obtained 


slightly with nearly every plater. 
however, remain 


essential ideas, 


same, while upon conditions of 


depends the ultimate success of 
treatment. 
dom prepared in large quantities, we 
will confine our proportions to such 
limits as will answer requirements in 
the average shop doing gold plating 


merely as a convenience. 


Current Employed 


The from 1% 


to 4 volts tension and the operator is 


current used ranges 
advised to regard the strength of cur- 
rent used as a very important point 
the 


grained, 


from beginning, uniform, close- 


hard the re- 


sult of a comparatively weak current 


deposits being 
of proper volume, while a dark, pow- 


dery, loose-grained coating is pro- 


duced by too strong a current. In 


case of difficulty, always ascertain 
first whether the current employed is 
suitable the 
Two methods of preparing 
a gold solution will be given. 
pare the the 


method, piece of 


before interfering with 
solution. 
To pre- 
chemical 
24-karat 
gold of suitable proportions, approxi- 
mately Cut it 


place on a 


solution by 
secure a 
15 pennyweights. into 


very small and 


thin 


pieces 


dish or glass beaker; 
the 


consisting of C. P. 


porcelain 


then cover gold with a mixture 


muriatic acid, 3 
and C. O. nitric acid, 1 ounce. 
Next place the beaker in a stink cup- 


board, or flue, so that the fumes 


ounces, 


may 
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be carried away. Closely attend the 
mixture and when the chemical action 
ceases, it is evident that the gold has 
all been dissolved and the vessel is 
removed from the cupboard. Now fill 
the beaker with cold distilled water. 
Then the solution may be transferred 
to a larger beaker or other convenient 
vessel of suitable composition or in- 
terior and a little more water may be 
added. Next measure out about 1 
pint of liquid ammonia and add slow- 
ly to the gold solution in very small 
quantities until no further precipitate 
is obtained. Then stir the solution 
thoroughly. This precipitate, which is 
a rich yellowish brown substance is 
termed fulminating gold, and the plat- 
er is cautioned not to allow the pre- 
cipitate to become dry, as it is then 
very explosive and a dangerous chem- 
ical to handle. The precipitate is now 
ready for washing, and this we advise 
doing by pouring off the clear solu- 
tion and refilling the vessel with clean 
water and repeat until no odor of am- 
monia is perceptible from the pre- 
cipitate. The wash waters may be 
saved and the gold contained in them 
recovered. The washing also may 
be accomplished by using a filter pa- 
per and glass funnel, but the precipi- 
tate must be kept wet and removed 
to the cyanide solution as soon as 
free from ammonia. This cyanide so- 
lution is prepared by dissolving 10 
ounces of potassium cyanide in 1 
gallon of water. Only sufficient cyan- 
ide solution to dissolve the precipitate 
is used at this stage. Then boil this 
solution for about 30 minutes and 
finally dilute with distilled water to 
make one gallon, or the solution may 
be cooled and bottled, and used in 
small quantities when preparing quart 
size baths for odd tints. 

The electrolytic method of prepar- 
ing a gold solution is not generally 
employed as the average plater pre- 
fers to work the chemical process, 
but when time for personal attention 
is one of the obstacles to be seriously 
considered, the electrolytic method 
proves a valuable aid and is quite 
practical. If one gallon of gold solution 
which contains about 20 pennyweights 
of gold is required, take one gallon of 
distilled water and dissolve in it 14 
pound of C. P. potassium cyanide. 
Place the solution in a_ one-gallon 
glass battery jar or enameled vessel of 
equal size. Then fill a common, por- 
ous cell with a saturated solution of 
potassium cyanide and immerse it in 
the solution contained in the glass 
jar and a little to one side of the 
center of the jar. Then suspend a 
strip of 24-karat gold about 30 penny- 
weights in weight and as thin as con- 
venient to obtain, so as to form a 
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semi-circle about the porous cell. 
Connect the gold strip to the positive 
pole of the dynamo and use a piece of 
silver immersed in the solution within 
the porous cell as the cathode. A 
current tension of from 3% to 4% 
volts will be required to metallize the 
solution within a reasonable time. 
The anode is reduced until about one- 
third the original weight remains. 
This may be used as the anode in 
future gilding operations. When the 
solution is properly metallized, re- 
move to a porcelain or enamel dish 
and boil it for at least one hour. 
Then add distilled water to make up 
the loss due to evaporation. Allow 
to cool and the solution is then ready 
for use as ordinary gold solution. 
When preparing the gold solution, 
if an enameled dish is used it is good 
policy to inspect the vessel for im- 
perfectly covered spots before using 
and if such are found discard it for 
one in perfect condition. In actual 
practice, the plater may experience 
some difficulties from time to time. 
These may not be serious, but inva- 


riably are annoying. Therefore, the 
following key may assist in ‘avoiding 
or removing the cause. When the 


solution deposits too slowly, mix in 


a very small quantity of saturated cy- 
anide solution, just a few drops at a 
time, for if too much free cyanide is 
present the deposit obtained will be 
spotted or patchy. When no gold is 
deposited, go over all electrical con- 


nections between the bath and dyn- 


amo and satisfy yourself that the cur- 
rent is actually entering the bath be- 
fore disturbing the solution in any 
way. When a deposit forms slowly 
and is of a patchy red color, it usual- 
ly indicates lack of metal. Therefore, 
add gold in the form of stock solu- 
tion, as previously mentioned, by the 
chemical method and always remem- 
ber a high voltage or strong current 
produces a dark gold while a low ten- 
sion or weak current gives lighter 
shades. The color also may be reg- 
ulated by the temperature of the so- 
lution and by the addition of either 
copper or silver salts; such solutions, 
however, should be prepared and em- 
ployed only for special finishes. Make 
and maintain the regular gold solu- 
tion as simply as possible and less 
trouble will be experienced. Some- 
times a red color is the result of too 
strong a current and can be overcome 
by moving the anode or work. When 
the anode becomes foul, it usually de- 
notes lack of cyanide, additions of 
which should be made carefully. Gold 
plating of fancy goods enables the 
plater to practice neatness and econ- 
omy and the durability of such work 
is not altogether a question of metal 
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deposited. lf the base is properly 
prepared and cleaned and the subse- 
quent coating scratch-brushed and 
burnished in a_ skillful manner, the 
life and beauty of the finish will in- 
variably be sufficiently superior to re- 
pay the plater for his time. Always 
use fine gold for anodes, any old 
thing called gold will not suffice if 
good work and a reliable bath are 
desired. 

Filter the solution occasionally to 
remove foreign matter and do not try 
to economize too closely with the 
anode, as the anode surface should 
equal the cathode surface or in a 
short time the metallic strength of the 
solution will be seriously reduced, and, 
as in other baths, the cheapest source 
of the metal in a gold solution is the 
anode. In future articles some of 
the special finishes will be mentioned 
and their application to modern wares 
described. 


Copper-Plating Galvanized Iron 

We have had many failures trying to 
copper-plate galvanized iron clips used 
in the manufacture of laminated wooden 
rims for bicycles. Ordinary copper solu- 
tions seem useless. 

We would advise tumbling the clips 
in a solution of soda ash for at least 
10 hours; then remove from the solu- 
tion and scratch-brush direct from the 
soda water with a fine steel brush. 
Place on suitable holders so that all 
portions are properly exposed to the 
action of the current and pass through 
a clean potash solution; rinse and 
immerse in a strong cyanide dip only 
momentarily. Then place the articles 
in the copper bath run hot, composed 
of potassium cyanide, 10 ounces; bi- 
sulphite of soda, 1% ounces; carbon- 
ate of soda, 1 ounce; carbonate of 
copper (plastic), 6 ounces, and water, 
1 gallon. Use from four to five volts 
tension and strike the work quickly. 
Reduce the current so that only a 
moderate amount of gas is liberated. 
A final polish may be imparted by the 
tumbling method, in which case a 
small piece of cyanide is to be added 
to the water instead of soda. Rinse 
well before final drying. 





Dip for Brass Castings 

We are experiencing some difficulty in 
dipping brass castings. Nitric acid is 
employed for dipping gun metal, but this 
is not satisfactory when used for brass. 
We would be pleased to have you fur- 
nish us with a suitable dip for brass 
castings. 

Try the following dip: Sulphuric 
acid, 4 gallons; nitric acid, 2 gallons: 
1 small handful of salt and 2 ounces 
of lamp black. Stir well, using a glass 
rod, dip the articles and rinse quickly. 
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How We Cast Bronze Plungers in 
the West 
By Arthur Andrews. 

The casting of bronze plungers for 
electric pumps constitutes a large part 
of our work. The plungers are at- 
tached to an overhead shaft, five being 
installed in each pump. These castings 
must be made without a blemish of 
any kind, as the pumps are expensive 
machines. The plungers operate ina 
stuffing box and gland located in a 
working barrel. The sligiitest pin hole 
in these plungers in a short time wiil 
cause the packing to become torn and 
the mine water seeping into the hole 
soon attacks the casting and its replace- 
nient becomes necessary. The plunger 
casting is shown in Fig. 1. It is 7 


inches in diameter, 32 inches long an | 


weighs 280 pounds. Approximately 32) 
pounds of metal is used to cast each 
section The casting has a head about 
3 inches in diameter and 10 inches long. 

The core for this casting is made in 
halves, carefully pasted together, as it 
is necessary to’have a good joint owing 
to the fact that the bronze is exceeding- 
ly penetrating, and unless properly 
pasted, the “molten metal will penetrate 
through the core. The core receives 
two coats of plumbago and after past- 
ing, the second coating is applied, after 
which it is dried thoroughly. <A four- 
part mold is employed, consisting of 
two cheeks, a cope and a drag. Each 
cheek is 16 inches deep. The casting 
is gated on the center cheek at a point 
16 inches from the bottom of the mold 
and also cn the top cheek next to the 
cope to impart to the metal a swirling 
inmotion when it fiows into the mold 
This results in carrying the dirt to the 
top of the casting. The method of gat 
ing is shown in Fig. 2. The variou 
parts of the.mold are coated with black 
ing and skin-dried, after which the mol 
is assembled. The risers and. gates are 
built-up while the cope is still off the 
mold to prevent sand from falling into 
the mold cavity. The core then is low 
ered into position, after which the cop 
is set in place. A pipe extends through 
the cope to hold down the core and 
also for the purpose of venting it. Thx 

ings are poured with hot metal and 


rs are churned until the metal 


The mixture used for these castings 
follows: Copper, 200 pounds; phosphor 
tin, 13 pounds; tin,8 pounds,and lead, 
6 pounds. The balance of the mixtur 
consists of good scrap. We have 
completed an order for 300 of 
castings and have not sustained a 
loss. In melting we keep our 
covered with charcoal. 


One of the mixtures used 
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pump valves consists of copper, 100 
pounds; phosphor tin, 8 pounds; tin, 
G pounds, and lead 6 pounds. The re- 
imainder of the charge for the pot con- 
sists of good scrap. A mixture known 
as short brass consists of copper, 100 
pounds; tin, 5 pounds; lead, 6 pounds, 
and zinc, 14 pounds. The remainder of 
the charge consists of scrap. A _ so- 
called hard brass mixture which we 
employ consists of copper, 100 pounds; 
tin, 14 pounds, and zinc, 12 pounds. 
The scrap for this mixture must con- 
tain no lead. 

When melting brass, the tin is charged 
Lefote the zinc, and after it is melted 


it is covered with dry floor sand. The 
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FIG. 1—BRONZE PUMP PLUNGER 
MADE IN A WESTERN FOUNDRY 
IG. 2—HOW THE SPRUE AND RUN 
NER WERE ARRANGED 


zinc is added next and when it drops 
down into the metal it is covered with 
sand to prevent volatilization. The 
lead is added last and the charge is 
thoroughly stirred. By pursuing this 
method we find that the loss of zine is 
ereatly reduced. 


Acid Resisting Iron 
Ouestion—We are making acid pots 
20 inches inside diameter, 20 inches 
deep and 5 inches thick at the sides and 
the bottom. They are subjected to a 
rh temperature and last only about 
lays. What mixture will give the 
t results for these pots? 
Answer.—Silicon, 1.10 to 1.35 per cent; 
phosphorus, not over 9.25 per cent; sul- 
phur, 0.07 per cent, and manganese, be- 
low 0.60 per cent. 
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Cast Anti-Acid Chains 


Forged chains used for handling 
materials in pickling baths deteriorate 
quickly owing to the fact that they 
are subjected to the action of the 
acids and the fumes from the baths. 
In some cases these chains have a life 
of only eight days, and frequently 
they must be replaced within a month. 
Many methods of treating these 
chains have been tried, but all exter- 
nal protection broke or wore off at 
the points of contact in the links and 
added but little to the life of the 
chains, 

The Morgan Engineering Co., Al- 
liance, O., in its efforts to solve this 
problem has devised a special anti- 
acid non-ferrous metal which gives 
excellent satisfaction when cast into 
chains for this work. Many chains 
have been in service from two to 
four years and show no deterioration 
from the action of the acids. Many 
difficulties were experienced in. casting 
these chains, owing to their size, and 
this company now molds the links in 
a four-part flask, the mold being dried 
hefore casting. The connecting links 
are cast separately in ordinary green 
sand molds and are finished before 
heing fitted into the molds for con- 
necting and the joining links are cast 
around them. This method insures 
sound links and eliminates the form- 
ation of blow-holes which occurred 
when it was attempted to cast the 
chain at one pouring. 


Sand Mixture for Stee! 

Question:—We are engaged in mak- 
ing converter steel castings for auto- 
mobiles and we would be pleased to 
have a good, green sand mixture, one 
for light work from 1 to 20 pounds 
and one for heavy work. 

Inswer:—Steel facings are made 
from a mixture of ‘silica sand, fire 
clay, molasses and occasionally flour 
is used. The facing should be. suf- 
ficiently refractory to prevent fusing 
when in contact with the molten steel. 
The tire clay is used to bond the silica 
sand, and the molasses, to make it 
less friable. The silica sand should 
he as nearly white as possible, as this, 
to a large extent, is an indication of 
its purity and the white sand is beiter 
able to withstand high temperatures. 
The yellow color imparted to silica 
sand is due to the presence of hy- 
drated peroxide of iron and the red 
color is due to the presence of anhy- 
drous peroxide of iron. The latter is 
nature’s great coloring agent, and as 
its oxides form fusible slags in combi- 
nation with silica, therefore a colored 
sand is more fusible than a_ white 
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For this the whitest 
possible sand should be obtained, par- 
ticularly in view of the fact that cast- 


ings made from such 


sand. reason 


sand will 
less to clean than if made from an im- 


cost 


pure sand. Sufficient fire clay should 
be added to the silica sand to make 
the material plastic for molding. 
However, the addition of too great 
an amount of fire clay will cause 
blowing. A little experimental work 
will indicate when a suitable mixture 


has been obtained. 
from the 


Make a small core 
and if it 
add molasses to the 


You 


mixture is too ’fri- 


able after drying, 
nuxture 


and test another core. 
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Repairing Broken Gear by 
Burning-On 
By G. Roy Stacks 
One of our customers operating a 
large paper mill recently broke a gear 
which had been in operation for about 


12 years. As the pattern was obso- 
lete and long since had been dis- 
carded, the five broken parts of the 
gear, as shown in Fig. 1, were sent to 
our foundry with the request that 
either a new casting be made from 
the old parts or that a new pattern be 


made immediately and a new casting 


made therefrom. \s a result of the 
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one tooth 
The tooth 
standing in 


and 
was broken out entirely. 
broken 


the rim, in the arm 


out is shown 
the 
Fig. 1. 


the 


bore of large segment of the 


wheel, 


When preparing to repair the wheel, 


one side of each corresponding or 
match fracture was chipped out a 
depth of ™% inch, leaving about % 
inch edge to perfectly match the 


parts and thereby providing a runway 
for the molten metal and maintaining 
the the gear. \ 
was made from four teeth of the gear- 
the bolted 
rammed 


alignment of core 


wheel was together and 


sand was around the _ frac- 


























FIG. 1-——-BROKEN GEAR WHICH 


WAS REPAIRED BY THE FIG. 2—ONE OF 
BURNING-ON PROCESS FIG. 4—THE 
FIG. 3—GEAR IN THE SAND WITH RUNWAYS AND 
FLOW-OFF FOR REPAIRING TWO ARM 
FRACTURES 
might try the following mixture for breaking of this gear the paper mill 
your work: Silica sand, 10 parts; fire was shut down and the company un- 
clay, 1 part and temper with-molasses successfully scoured the country for 
water. For heavy work, increase the a new wheel to replace the one that 
fire clay. had been broken. 


S. R. Vanderbeck, 217 Walnut street, 
Philadelphia, has been appointed rep- 


resentative in that territory of the 
Whiting Foundry Equipment Co., Har- 
vey, Ill. He also represents in that 
district the Atlas Car & Mfg. Co.,, 


Cleveland, and Orton & Steinbrenner, 


Chicago. 


I suggested to our foundry foreman 
that we make an attempt to repair the 
wheel by the burning-on process and, 
although both of us were skeptical of 
the results, the work was done 
factorily, as indicated in Fig. 4. 
parts the wheel was 
by X. This wheel was 
5 feet in diameter and was broken in 


satis- 
The 
where repaired 


are indicated 


THE 
GEAR WHEEL 


TEETH REPAIRED 
AS 


BY BURNING ON 
FINALLY REPAIRED 


tures. The tooth core was placed in 
position on the rim, the bolts were 
withdrawn and the arm fracture and 
tooth were poured. The next after- 
noon the two arm fractures were 
poured, which allowed a_ sufficient 
time for the first arm to cool. This 


also took care of the shrinkage prob- 
lem. The method of putting the gear 
in the sand and preparing the metal 
and_flow-off 


for the 


runways two 
arm fractures is shown in Fig. 3, 
while Fig. 2 shows a view of the 
tooth which was burnt-on. Fig. 4 is 
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Trade Outlook 


ONTINUED improvement is noted in all 
branches of the foundry industry, although 
the melt throughout the country is consider- 
ably below normal. The change in sentiment 

as to the future has resulted in more general buying 
throughout the iron and steel trade and a distinct 
awakening in all lines of industry is foreshadowed 
with the advent of the spring months. Uncertainty as 
to the railroad rate increase continues to limit railroad 
buying and it is doubtful if any eonsiderable tonnage 
can be expected from this source before the middle of 
the year. Steel and malleable shops dependent upon 
this trade are oper ating considerably below capacity 
and their output is below the average estimated for 
the casting shops of the country. Jobbing foundries 
report a better tonnage and gray iron and brass and 
aluminum foundries specializing in automobile work 
had a better melt in February than during any similar 
period in the last six months. In the steel trade 
greater activity is being displayed and production is 
being steadily increased. Manufacturers of labor-sav- 
ing equipment for foundries report a heavy demand 
and the orders placed are greatly in excess of what 
might be expected in view of the curtailed output of 
casting plants. This reflects the growing appreciation 
of the necessity of reducing the cost of manufacture. 
Pig iron sales last month were not as heavy as in 
January, but prices have strengthened and producers 
are not inclined to quote for the second half. In the 
leading centers, No. 2 foundry iron prices follow: 
Pittsburgh, $14.15 to $14.40; Cleveland, $14 to $14.25; 
Cincinnati, southern Ohio, $14.25 to $14.70; Chicago, 
northern, $14 to $14.25; Philadelphia, $14.50 to $14.75; 
Buffalo, $13 to $13.25, and Birmingham, $10.50 to 
$11; malleable is quoted at $14.15 to $14.40, Pitts- 
burgh, and $14 to $14.25, Chicago, while Lake Su- 
perior charcoal is unchanged at $15.50, Chicago. 


Pig Iron Output in 1913 


OTWITHSTANDING the decline in produc- 
tion during the last half of the year, the pig 
iron output of the United States, from fig- 
ures compiled by the American Iron and Steel 

Institute, established a new high mark, having reached 
a total of 30,966,301 gross tons, against 29,726,937 tons 
in 1912, an increase of 1,239,364 tons, or over 4.16 
per cent. Combining the output in the first six months 
of 1913 with that of the last six months of 1912, 
total is reached for 12 consecutive months of 32,143,- 
265 tons, or 1,176,964 tons more than in the calendar 
year 1913. As compared with the output in the last 
six months of 1909 and the first six months of 1910, 
the two consecutive years of next largest production, 
when 29,751,863 tons were made, an increase is shown 
in the 1912-1913 period over the 1909-10 period of 
2,391,402 tons. The production in the second half of 
1913 showed a decrease of 2,010,903 tons, or almost 
12.2 per cent, as compared with the production in the 
first half of that year. As compared with 1912, when 
347,025 tons were produced, the charcoal pig iron out- 
put in 1913 showed a slight decline with a total of 
339,981 tons. The growth in the demand for machine- 
cast pig iron is reflected by the totals of iron made in 
this way in 1913. The tonnage produced in this form 
aggregated 6,522,075 against 6,214,121 in the previous 
year. The sand-cast production was 6,689,680 tons 
last year, against 6,309,495 tons in 1912. 
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FIG. 1—TWO-PART FLASK 


New Iron Flask for Brass Foundries 


A suitable equipment of flasks that 
will meet the daily requirements of the 
varying sizes of molds made in every 
foundry involves a heavy expense and 
the storage of these flasks is a prob- 
lem, as they occupy a large amount of 
that 
be devoted to manufacturing purposes. 


valuable space otherwise could 


For these reasons adjustable and _ in- 
terchangeable flasks of different types 
have been designed and the amount 
of this equipment that must necessarily 
be carried in stock by every foundry 
has been greatly reduced. 

A new cast iron flask for brass foun- 
dry use, both adjustable and 
changeable, which marks a 
equipment of this 
being manufactured by the 
Foundry Supply Co., Cleve- 
From 18 original flasks of dif- 
ferent sizes and by the use of cheeks 
and upsets or extensions, it is possible 
to make 2,187 flasks of different sizes, 
which is more than ample to 
the any brass 


inter- 
distinct 
advance in kind, 
now is 
Federal 
land. 


meet 


needs of shop. The 


ASSEMBLED 




















FIG. 2 
flask is made up in units consisting 
of the ends, sides, cheeks and exten- 


sions or upsets. The ends vary in 


length from 10 to 18 inches, the sides 


from 12 to 20 inches, and the drags 


and copes from 2% to 3 inches in 
depth. Cheeks of two different depths 
are employed, namely, 2% and 3 inches, 
and the extensions are 1, 2 and 3 
inches ‘deep, respectively. 

3y interchanging the various parts 
of the original 18 flasks, 243 different 


sizes of flasks are obtained; by adding 
the l-inch extension, an additional 243 
different flasks 
the additional 


sizes of are made and 


same number is_ pro- 
respectively, by the use of the 
3-inch 


the 


duced 
2 and Another in- 


number of flasks of dif- 


extensions. 
crease in 


ferent sizes is produced by the use of 
the 2% and the 3-inch cheeks. 

The flask is made of cast iron with 
the exception of the pins, swivel bolts 
and wing nuts, which are made of 
“Aero” metal, which is claimed to be 


rust, pit and 


When 
the various parts of the flask are as- 
sembled, it forms a solid unit without 


loose pieces of any kind. An 


corrode-proof. 


assem- 








TWO-PART 


FLASK WITH EXTENSION 


bled two-part flask is shown in Fig. 1. 
The method of locking the sides and 


ends by the use of swivel bolts and 
wing nuts is clearly indicated. The 
ends and joints are accurately fitted 
and drilled with templates, which 


makes all copes, drags and cheeks in- 
terchangeable. When locked together, 
the flask is as rigid as any solid iron 
flask, and if any part is broken it can 
be replaced at a cost which is trifling 
as compared with that of an entirely 
flask. 

Exterior views of the cope and drag 
and end are shown in 
and the view of the 
parts of a three-part flask is illustrated 
in Fig. 6. 


new 
sides pieces 
Fig. 5, interior 
In the latter view also can 
be seen clearly the pins and pin holes 
which form the 
is a view of the two-part flask 
equipped 


interlocking corners. 
Fig. 2 
which is 
firmly held in position when assembled 
and locked, by a tapering flange on its 


with -an extension 


inner side which engages the sides and 
ends of the cheek part. 
flask without the 


trated in Fig. 3, 


A three-part 
extension is illus- 
and Fig. 4 is a three- 


part flask provided with an extension. 

















FIG. 3—THREE-PART 


FLASK WITHOUT EXTENSION 


FIG. 4 


-THREE PART 





FLASK WITH EXTENSION 
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COPE SIDES 








FIG. 5—COPE AND DRAG SIDES AND 
A TWO-PART FLASK 


Portable Geared Electric Hoist 

A new line of geared electric hoists 
of the portable type has been placed 
on the market by the Detroit Hoist 
& Machine Co., Detroit. With the 
exception of the motive power, the 
general features of the construction 
of this’ hoist are similar to the line 
of pneumatic hoists made by the 
same company. 


The two-piece frame is made « 











FIG. T-ELECTRLIC. HOIST EQUIPPED 

WITH SPUR GEARS 
malleable iron, the sides being of 
angle section and heavy ribbed, giv- 
ing a rigid, compact arrangement of 
inaximum weight and strength Phe 
gear and brake cases are cast iron 
carefully machined and fitted oil-tight 
to the main frame The gears are cut 


from hammered, heat-treated high 


carbon steel. These run in oil, insur 
ing thorough lubrication The bush 
ings are of hard phosphor’ bronze 


END PIECES FOR FIG. 6—INSIDE VIEW OF PARTS FOR A THREE-PART 
FLASK 
and are interchangeable. The motor The speed of the lift ranges from 28 


has an extended shaft connected with 
the hoisting gears by a simple detach- 
able coupling, by which the. motor 
can be disconnected readily without 
disturbing the hoist proper. 

The mechanical brake in connection 
with the gearing is mounted in a sep- 
arate case, runs in oil and consumes 
no extra power when hoisting. It is 
stated that this brake will positively 
hold the load in any position and 
adjusts itself automatically to the 
load in lowering. The brake has no 
intricate parts, is simple, compact and 
adjustable to wear. The hoist also is 
equipped with a magnetic’ brake 
mounted on the end of the motor 
shaft and which runs in oil. This is 
magnetically-operated by a coil con- 
nected in series with the motor and 


is adjustable to suit conditions of the 


load. A single automatic stop opens 
the circuit when the load block reaghes 
the highest point. The motor bear 


ings are provided with oil pockets 
and oil rings. As the gears and brake 
run in a bath of oil, the thorough 1lu- 
brication of all bearings connected 
therewith is assured. 

The hoist is equipped with an in- 
closed series-wound standard crane 
type reversible direct current motor, 
the motor equipment being furnished 
for any standard voltage desired. The 
controller is of the rope-operated 
drum type, of compact construction 
with three points of control and de- 
signed for severe crane service. It 

provided with a spring centering 
operating lever. All resistance is the 
compact wound unit type in a_spe- 
cial non-destructive heat resisting 
composition and is arranged so as to 

iccessible to inspection or removal 

The hoist is built in seven sizes 
with capacities ranging from 1 to 15 
ons. The 1-ton hoist has a 20-foot 
Lifts , 


i int 


the larger size a 12-foot lift 


to 8 feet per minute. The distance 
between hooks on the smaller size is 
34 inches and on the 15-ton hoist, 65 
inches. 

Various applications of the hoist 
can be made around industrial plants. 
A standard hoist can be mounted on 
feet for attaching it to a portable truck 
arranged for attachmentto the track, 
the hoist being used for spotting cars 
and different hoisting operations. 
This hoist also can be attached to the 
mast of jib cranes or in any stationary 
position for hoisting. Its compact 
construction and general design make 

















FIG. 2—HOIST MOUNTED ON A CAR 


it a flexible machine and admit its 
use in connection with a system of 
sheaves for various hoisting work. 


Stee! Grit 


The Pittsburgh Crushed Steel Co., 
Pittsburgh, manufactures a_ metallic 
abrasive adapted for sand blast work. 
The steet grit manufactured by this 
company is angular and irregular in 
shape and tough in composition. It 
will not pulverize and can be used 
repeatedly. Of course, no dust is 
formed when cleaning ‘castings with 
this material and the difficulties fre- 
quently encountered in using sand _ blast 
sand, due to contained moisture, are 
eliminated entirely. 
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Personal 
John Green, formerly affiliated with 
the Otis Steel Co., Cleveland, has 


been appointed superintendent of the 


plant of the Darlington Steel Cast- 
ing Co., Darlington, Pa. 
William Pedersen, for many years 


superintendent of the pattern shop at 
the Twelfth street plant of the Allis- 
Chalmers Mfg. Co., Chicago, is now 
in charge of the pattern shop at the 
Reliance works of the Allis-Chalmers 
Mfg. Co., Milwaukee. 

J. F. Nellis, vice president of the 
Chas. C. Kawin Co., Chicago, fractured 
his leg on Jan. 10 in a fall on a slip- 
pery pavement and been 
at his home since that time. 


has detained 


It is ex- 


pected that he will be fully recovered 
shortly. 
James M. Morton, foundry man- 


ager of the plant operated by the A. 
G Spalding & Bros. Mfg. Co., Chico- 
Falls, Mass, has resigned to as- 
sume the position of manager of the 
foundry department of the George F. 


pee 




















GRINDING -MACHINE EQUIPPED WITII 
AN ADJUSTABLE HOOD OF A 
NEW TYPE 
Shevlin Mfg. Co., Saratoga Springs, 


N. ¥ 
Warner G. Smith, formerly con- 


nected with the Crawford Oil & Chem- 


ical Co., Cleveland, has resigned and 
has organized the Warner G. Smith 
Co., 3053. East Eighty-seventh street, 
Cleveland, which will engage in the 
manufacture of a core oil known by 
the trade name of “Linoil”. Big 
claimed that it has the same binding 


properties as linseed oil, but is con- 
siderably cheaper in price. 


\n exceedingly booklet, 


entitled “History 


interesting 
containing 76 pages, 


of the Trade-Mark Yale’, has been 
issued by the Yale & Towne Mig 


TAe FOUNDRY 


Co., New 
human 


York City. It 
interest 
velopment of 
founding of 


contains a 
story tracing the de- 
the Yale lock and the 
the company, which is 
well worth reading, and the develop- 
ment of this lock is shown clearly by 


numerous line drawings. In addition 
to locks, builders’ hardware, etc., the 
Yale & Towne Mfg. Co. produces 


chain blocks and electric hoists adapt- 
ed for various industrial purposes. 


Adjustable Hood for Grinding 
Wheels 


An adjustable 
erinding 


hood for its line of 


machines recently has been 


added by the Valley City. Machine 
Works, Grand Rapids, Mich. As 
shown in the accompanying illustra- 


tion, this hood can be applied to any 


type of stand and it is 
afford 


smallest 


wheel 
that it will 
to wheels of the 


emery 
claimed protection 
diameter 
for 
the 


practicable 
the 


use and also protects 


nut on arbor. The guard is 


made in various sizes for wheels from 
8 to 24 inches in diameter. In the 
accompanying illustration the largest 


size hood is shown, which is adjusted 
to fit over a wheel 
It will be 
is completely 


18 inches in diam- 
that the 
protected, yet at the 
same time the hood. has been adjusted 
to enable the operator to 
face of the wheel. 


eter. noted wheel 


reach the 


Safety as Applied to Grinding 
Wheels 


R HH. Williams, of the safety de- 
partment of the Norton Co., Worces- 
ter, Mass., entertained the members 
of the Chicago Foundrymen’s Club, 
Saturday evening, Feb. 14, with an in- 
teresting illustrated lecture on “Safe- 


ty as Applied to Grinding Wheels” 
The lantern slides showed numerous 
examples of wheel breakages. The 
Norton Co. has conducted a series of 
tests on grinding wheels which indi- 
cate that safety collars used in con- 
nection with taper wheels do not af- 
ford sufficient protection and the use 


ot a suitable protection hood is rec- 
ommended. bei 
ducted 


Tests are now being 
the breaking 


wheels of different 


con- 


on unit Stresses 


of grinding forms. 
The meeting was held at the 
hotel 


an informal dinner. 


Sherman 


and as usual was preceded 


by 


Death of E. S. Sperry 
Erwin Starr Sperry, editor and pub- 
the World Plat- 
Guide, his Bridge- 


lisher of Brass and 


ers’ died at home, 


Mr 
Ansonia, Conn., 


port, Conn., on Jan. 31. Sperry 


was born in Feb 


on 


121 
28, 1866, and received his early educa- 
tion at the Ansonia and “Derby high 
schools, graduating from the latter 
in 1884. Subsequently “he attended 


Shefheld Scientific School of Yale Uni- 
versity, 
1877. 


he was 


from which he graduated in 
During a period of four years 
assistant instructor in chem- 
Prof. H. L. Wells, but in 
he accepted a position in Bridge- 
the Aluminum 
Brass & Bronze Co., subsequently be- 
ing made superintendent of the Waldo 
Foundry. In 1905 he established the 
World and Platers’ Guide. Mr. 
Sperry was a member of the leading 


istry under 
189] 


port 


as a chemist for 


Brass 
scientific societies of this country and 


Europe and 
utor to their 


was a constant contrib- 


literature. He is sur- 
vived by his wife, a sister and a broth- 


er 


A New Steel Foundry Riddle 
The 
by the 
Mass., 


ing 


manufactured 
Co.., 
the 


riddle 
Wire 


shown in 


steel rim 
Wright 
and 


Worcester, 
accompany- 
intended to over- 
come the difficulties attending the use 


illustration, is 

















| 

STEEL RIM RIDDLE MANUFACTURED 
BY THE WRIGHT WIRE CO., 
WORCESTER, MASS. 

of riddtes equipped with wooden 
rims. The rim is reinforced with a 
beading extending around its entire 
circumference, thereby further increas- 
ing the rigidity of this device. The 
wire mesh is_ held in position by a 


special crimp shown at the bottom of 
the rim and in addition, two heavy 
cross wires will prevent the mesh 
from sagging or falling out. Being 
made of steel, the rim, of course, 1s 
not affected by the damp sand and 
when worn smooth on the inside the 
sand will not adhere to it as readily 
as to a rim made of wood This 
riddle has been tested in number 


of toundries and has been found to 


be a convenient tool by the molders 
who: can handle it conveniently, its 
weight being no greater than that 


wooden rim riddles 
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WHAT THE FOUNDRIES ARE DOING 


Activities 


Fire recently damaged the plant of the Iron 


City Foundry Co., Lebanon, Pa., to the ex 
tent of about $10,000. 
The name of the Anniston Foundry & Ma 


to the Anniston Foundry Co. 


The United Foundry & Machine Co., 


Bridgeport, Conn., has applied for a tempor 
ary receiver. 

The capital stock of the Topton Foundry 
Co., Topton, Pa., has been increased from 
$5,000 to $60,000. 

The firm name of the Henderson Foundry 
& Machine Co., Toronto, Ont., has _ beet 
changed to the Toronto Foundry & Machi 
Co 

Phi Modern Pattern Works, 
shortly will move to 1628 Plum 

} quarter 

may > pur 
Pipe Foundry 
voluntary petition 
assets total $958,000 and 
ial Foundry Co., 
commence operation 
in new ant at Alabama 
streets, St. Louis 

Operations have been resumed 
of the Central Foundry & Machine 
Point, Va., which was sold at 
Frank Wineskie for $7,325. 

The N.-F. Ball Pattern Co., 

Conn., has been incorporated with a 
stock of $50,000 by Theron A. Graves, 
am W. Schriver and N. F. Ball. 

The Rutland Foundry & Machine (i 
cently organized at Rutland, Vt., has 
chased a site upon which will be erecte 
49 x 100-foot building. 

The boiler and blacksmith shops of t1 
Caldwell-Watson Foundry & Machine Co., 
Birmingham, Ala., recently damaged by fire, 
will be rebuilt. 

The Brown Grier Iron Works, Jonesville 
N. C., has been incorporated with $100, 
capital to engage in the operation 
iron foundry. ; 

Reorganization is being considered by the 
Holyoke Motor Foundry Co., Holyoke, Mass 
New capital may be invested and it is be- 
lieved that operations soon will be resumed 

The iron foundry of P. & F. Corbin, New 
3ritain, Conn., is being moved to tl 
on Stanley street and the brass found: 
occupy the old plant on Park street. 

Bridgeport Foundry & Mach 
Conn., has filed a_ prel 
of dissolution sign 
lirectors 
Industrial Foundr 
has been incorporated 
by John Spouta, Thor 


Klezer and Fre 


) 
Simu 


id one r nicag 
Taylor & Co., 
incorporated with 

foundry. The 

E. and Za 

Brooklyn 


line Co., Anniston, Ala., has been changed 


its increased capital will be expended for im- 
provements, but will be used for other pur- 
poses, 

The Myerstown Foundry & Mfg. Co., My- 
erstown, Mass., has been incorporated with a 
capital stock of $10,000 by Leighton F. 
Krum, Lebanon; E. S. Karsnitz and F. K, 
l.utz, Myerstown. 

Equipment, including toggle presses, screw 
machines and _ brass. casting apparatus for 
manufacturing grease and oil guns and _ brass 
parts for automobiles, is being installed by 
the Raymond C. Agner Co., Burlington, Wis. 

The Monitor Iron Foundry Co., recently 
organized, has begun the manufacture of gray 
on castings for the jobbing trade at 259 
Norman avenue, Brooklyn. Hyman Delinsky 
is president and Charles Forsman is _ vic 
president and superintendent. 

The Mohawk Valley Mfg. Co., Oneida, N. 
Y., has been incorporated with $50,000 cap- 
ital to engage in the manufacture of 

The incorporators are August G. 
Isabelle Snyder, Leopold Schneider, 
s Drumm and Maria E. Schneider. 
its annual meeting held recently, the 
n Clutch Co., Sandusky, re-elected di 
rs with exception of Carl F. Holzaepfel, 
was elected to succeed the late E. ‘J 
The officers are T. T. Morgan, pres 

lent, treasurer and general manager; Roy H. 
Williams, secretary, and H. D. Baldridge, su- 
erintendent. The company is completing a 
concrete addition, 60 x 150 feet, which will 
ontain a well-equipped foundry. Eventually 
this will be the machine shop and a new 
foundry will be erected. L. F. Bell, formerly 
f the Dodge Mfg. Co. Mishawaka, Ind., will 
take charge of the foundry. 

The Detroit Steel Casting Co., Detroit, 
which manufactured heavy open-hearth steel 
castings almost exclusively heretofore, recent 
ly added a new department devoted to the 
manufacture of steel castings less than 25 
pounds in weight. A _ side-blow converter has 
been installed for the production of light 
castings and this converter in conjunction 
with the open-hearth furnaces insures flex- 
ibility of operation and permits of the dis- 
posal of the remelt, from the small castings, 
in the open-hearth furnace, thereby insuring 
the use of high grade new material in the 
manufacture of small, intricate work. Steel 
castings of any analysis will be made from 

nverter steel 


Among the Brass Founders 


H. Anderson, 1215 Fulton street, Chi- 
contemplates the erection of a_ brass 
25 x 120 feet 
firm name of the American Electric 
Co., St. Louis, Mo., has been 
he Greene Process Metal Co 
he plant of the National Aluminum Works 
lisville, N. Y., was damaged recently by 
to the extent 


McAvity & §S atd., St.‘ Johns, N. B., 
consider erecting iron and brass ma 
shops, power house, foundry, ware 
ise and an administration building All of 
e structures will be of brick and steel. 

Westinghouse, “Church, Kerr & Co., New 
rk are making alterations to the brass 


of the Winchester Repeating Arms 


of the Iron, Steel and Brass Shops 





Co., New Haven, Conn. Changes are being 
made in the design and construction of the 
furnaces and boilers, stokers, piping, super- 
heaters, etc., also are being installed. 

The Coe brass division of the American 
Brass Co., Torrington, Conn., will dismantle 
the four buildings now standing on the site 
to be occupied by a new foundry. The com 
pany also plans to build a tube mill which 
will be approximately twice the size of the 
present mill and the rod department will be 
moved to the present tube mill building. 


New Construction 


Robinson & Co., founders, Richmond, Ind., 
plan to enlarge their plant. 

The Penn Steel Casting & Machine Co., 
Chester, Pa., will build a pattern shop. 

C. H. Johnson, Jellico, Tenn., will erect 
stove foundry at Pineville, Ky. 

The San Angelo Foundry & Machine Co., 
San Antonio, Tex., will double its capacity. 

Logan & Co., Caledonia, Ont., Can., are 
having plans made for a machine shop and 
foundry. 

The American Radiator Co., Pierce plant, 
Buffalo, has received bids for a foundry ad 
dition, 

The Moore Foundry Co., Elizabeth, N. J., 
is building an addition to its plant to pro 
yide additional storage facilities. 

The American Car & Foundry Co., De 
troit, will erect a one-story addition to its 
plant at 445 East Ferry avenue to cost $6,000. 

The Parker Iron Works, Los Angeles, Cal., 
will erect a 54 x 100 foot steel frame foundry 
to cost about $12,000. 

The United Metal Mfg. Co., Norwich, 
Conn., is erecting an addition to its foun- 
dry on Shipping street. 

The Liberty Foundry Co., St. Louis, ad- 
vises that although it has purchased additional 
property, it does not plan new construction 
at present. 

The I. B. Rowell Co., Waukesha, Wis., 
has increased its capital stock from $100,000 
to $200,000. A foundry, 100 x 215 feet, will 
be erected, which will greatly increase the 
capacity of the plant. 

The recent increase in the capital stock of 
the Plymouth Foundry & Machine Co., Ply- 
mouth, Wis., is for the purpose of erecting 
additions to its plant to take care of its rap- 
idly increasing business. A foundry, machine 
shop and warehouse will be built, but definite 
plans have not been arranged. 

John R. Forbes, profrietor of the Mutual 
Iron Works, 28 Mersales avenue, Jersey City, 
N. J., plans to resume work shortly on the 
erection of a gray iron foundry, of steel and 
concrete construction. The old building, at 
the same location, will continue to house the 
equipment until the new building is ready. 
New equipment will soon be purchased. 

A 26-acre site between West Twelfth and 
West Fourteenth streets and West Forty- 
fourth and West Forty-sixth avenues has been 
purchased by the W. A. Jones Foundry & 
Machine Co., Chicago. Plans are being made 
for the first group of buildings, which will 
cost about $300,000. When complete the 
plant will cost nearly $1,000,090 and will! 
make elevating, conveying and power trans- 
mission machinery. 








